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'FOREWORD- .- "~

Thé Center t{or Building Technology (CBT) provides

i

!

the te::hn.lcal§ and scientific bases for criteria and
stand}grdé that 1mpro$e the usefulness, safgt), and

* economy of buildings. CBT research also aims at
consemng building materials and energy:, CBYs
actavities support the buildmg technology programs of
Federa], State and local goveriiment, assist design
prqfessnons building officials, and the research

_ community by developing improved desngn criteria; and

assist manufacturers of building prod.ucts by developing
methods for evaluating mnoxame building materials.
Individéal pro_mcts ma) emphasize one or more of the

— y
Center's typical aclivities in providing improved "

knowledge, in usable form, to the building commumty.
Typical activities include. problem analysis to define and
ci:aractgrize needs for improved building practices; i
research to obtain vital new knowledge, technical

problem solving to develop imprgved practices from the
best available knowledge, dissemination of results to .
users in the building community, and._impéct analysis to
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_ problem remain unresol\eg or new problems ex

.

ist. In \

= all these activities the Center works closely with other
organizations in the building uommumt) which aid 1 m the

" ‘Center work or use its results®

This report summarizes CBT's research for calendar”
year 1976. Each summary lists the preject title, its
progress, point of contact within CBT, and sponsor.
This report supersedgs the 1976 edition of SP446..,
which covered the 1975 CBT projects.

The reader 1s encouraged to review two other
companion documents. NBS Special Publidatien 439,

The Center For Bwldmg Jechnulogy. A Perspeune
presents the facilities and approaches to bunldmg research
at the Center. Special Publication 457- |, Buldifg
Technology Publications 1976, lists and indexes

all recent reports published by CBT.

The summaries presented in this report are arrangéd
by subject-matter categones, such as Structural Studes,
Economnc,s and so $h. These categories, however, were
selected merely to group like projects —not to reflect the .

4

.\ ashow how well the Center’s work has met the building structure of the Cemer CBTs orgaQization 1§ shown
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ENERCY-CONSERVA‘TION PLANNING . .

' Robert R .Jones -301-921 13892
()ffu'e of Housing and Bmldmg Technology

1

. Spo 50; National Bureau of Standards
. b
L] . A
v
-
Y' Y
. !
.
.
. .
[l * °
.
: ' -
. ,
- .

PARTI‘CIPA‘TION IN THE AMERTCAN
SOCIETY OF HEATING,
-REFRIGERATING, AND AIR-

s - CONDITIO\ING ENGINEERS

,Under this project. energy consemdtion programs
are planned and energy conservation technology is
promoted. Plans are developed to coincide with
programs at other Federal agencies, such afr’lhe Federal

ergy Adm;mstrauon the Energy Reseatch and
‘Development Adntinistration, and the Degartment of
Housing and Urban Development. Center 'staff members+
" prepare background sfudies and analyses for
interagency multidisciplinary projects. Energy program
planning efforts are presented to interested groups. In
this context, the Center’s energy conservation research,
consultation, and technical advncg reachiés all segments
of the building commumty Also, responses are made to
requésts for new research fi findings and reference data.
and for technical information. .
\ . - )
ﬁ " ~ /4
. The Center will partitipate on the American P
* ¥Sdciety of Heating, Refrigerati g,,and Air- Condmommg
Engineers (ASHRAE) Sianddfd 90 75. “Energy
Consena{lon in New Buildings ™ Pro;ect Committee and

STANDARD.90- 75, ** ENERGY
CONSERVATION IN NEW BUILDINGS”

/. . ] - :
L " Frank J.Pqwell -301 9213637+ ey v
: Bmldmg Enyironment Diviston .

/ - - -‘ '

" Sponsor.  National BuFeau of Stagydards

L 4 * e - N

4 )

’ -

- its Sub-Panels, to provide mterpretauons on the current
» 90-75 Standard and te revise and update this standard
The use of the standard throughout the bulldmg regula-
tory communityNg a major goal. b .

Previously, CBT developed ‘The energy desng‘n
criteria that weres published as Design and Evaluation

Criteria for Energy Conservation in New Bmldmgs which
present requirements for the al resistance and air L.
leakage in building envelopes and' energy- saving, ’
practices in mechanical and electrical design. These
criteria were used by ASHRAE and the llluminating
- Engmeermg Socnety, to develop Standard 90-75 of *

" ASHRAE. In its Standard 90-75 Workbook,” ASHRAE
" cited the '&andard promulgated in August of 1975, as -

its “‘most significant comnbuuon to our society.”

Arthur D. Little Associates in'a study under contract to .

the Federal Energy Administration (FEA) estimated the

Juse*of Standard 90475 will save 60 percent of the

energy used in office buildings. Firther, cofistruétion

cost sa‘%’mgs would be 63 cents per square fogt. )

Additiopal costsof insulation and glazing are;more than

countérybalanced by the savings in mechanical systems. °

T - " : . j ! P The State of Wiktonsin: adopted 4 portion of the

staidard and the State of Virginia adopted the.entire
standard. Michigan and New Jersey are consndermg ihe
standard. An adaptation of 90-75 was developed by the

Building 0ff"c:als Conference of America, and adrmft ..

version: was prepared for.other modelcede. groups by
. the Bodrd of Coordmatlon of Model Codes. Proposed .
" regulations of the FEA cite the standard as a path to

» elngnbllqy for Federal ass:stance to States in energy’ con-.
-servatlon plannmg NS . SRR
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DEVELOPMENT OF ENERGY . - Because of the large number of £xisting buildings,
CONSERVATION STANDARDS FOR' " the American Séciety of Heating, Refrigerating and Air- '
EXISTING BUlLDll}lGS, THE ‘ ‘ Conditioning Engmeers Standard H)0,may have a much*
AMERICAN SOCIETY OF HEATING, | greater imipact on’the Nation's encrgy cgnsumptlon than’ L
" REFRIGERATING AND AIR- ? "*+ * ‘standards for hew bulldmgs Under this project, the
F * * CONDITIONING ENG}NEER§ e Center will play a Teading role in generating technical S B
i . .STANDARD, 100 T L ? data for this standard, The results of other CBT fe
o \ ' ’ research \C;ll be especially helpful, in developing-the ¢
Frank J . Powell’ 301 -921 3637 technical data by relying on such research activitigs as *
Buildirfg Environment Division roofing, thermal insulation, and energy efficient f)unldmg
' S * services. This activity will alsc serve as a valuable link ~ * -
~ Sponsor.  National Bureau of Standards with CBT activities on performance based standards for -
‘ Lo bunldmgenergy conservation in ne\\\ bunldlngs e *
; . o ' . . ‘ ~ r \X
N PROGRAM MANAGEMENT FOR . - Conceptual models, economics and techmcal
[, STANDARDS DEVELOPMENT ¢+  data,and pcrfo‘rmance criteria do riot cqme easily from
< o “the mhss of data that is being developed 9n the way
Jim L . Heldenbrand -301-921-3892 .buildings use ¢nergy. Thiseprdject is thesmanagement
- Office of Housing and Butlding Technology framework under which_these data will be developed for :
‘ ¢ > N building energy performance standards and for‘manuals
et S pORSOFS— - Department-of-Housing and ., «—nf accepted practice for encrgy conservation in_new '
’ Urban Development,” % building design. The project*provides for monitoring , .
" Bnergy Research and* + .. - '” and coordinating the research efforts to develop pérfor- .
” .o De\elopmem Admzmslrauon f " mance standards, apprajsing the sponsors of progress, . ,
. . K . and ljaison with the bunldmg community and, public ’
.. N . ‘ . , . , Oofficials. Last year the: output of this projecl was'a
. . : L ) P white paper on "Energy Conservation Standards” and a
LR ' ) s draft of the:?pllt residential/commercial program: . .
ot .o - . ‘. ~" Project manageme.ht afso chaired a task force workmg
* < ., group on national energy cotiservation standards and’
. L e . . made a presentation to the Energy Research Council - .
= c : - b I Task Force on Thermal.Standards.
- . ] . . ’ “ .. . ‘ Y
ENERGY BUDGET APPROACH TO " = +This project is an integral.part of the develop- - o
BUILDING STANDARDS - ) ! ‘ment of building energy performance standards, It
7 “ approaches energy budgets by way of classification T .
v . W‘”’“"’ L. C‘"’"” 301 921 -3503 .schemes for buildings, théir service systems, their use . ° '
A Building Environment Division’ and their environments, and 'the developient of a_-_ s
' ' Ty ' , ‘calgulation methodology. Likewise, sjgnificant climatic -
Sponsors: “Deparlmem: of Housing and “ . parameters will be identified and coofdinated with 'the
. ) . Urban Development, bulldlng classification paranﬁ:te[s”sﬁnt’o an_overall set of - ~
. L Energy Re:searé'lg und - building energy performance measures. Correlations .
b3 o - Development Administration .between climate par‘ameters arid energy consumption 5;§, to,
! : 2 . will bedeveloped. A méthodology will be developed jo e
. determine the climatg classification for actual ;yplcal
N ' ¥ wéather data for any partlcular Iogation.
. . ) Finally, all these will be corfibined into an overall ~ *
o AT v . - - energy bydget methodology, which will be destribed-in iy . s
Tl L. ‘ y : several National Bureau of Stahdards reports: one for *  .» L.
s S “w ’ . .o . 4 resndentngl buildings, one for cdmmercial buildings, and - .
A v, AN y v - _ome covering, the development of the methodology s *
rat RS R SRR AT ) v - o IR
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ENERGY USE IN BUILDING . - To develop realistic energy budgets, 'the effects of '
. OP_ERATIONS | i user behavior on.energy consumption must be .
- .. ) . considered. This project will provide those &ﬁf‘? It will -
S.Robert Hastings -301-921 -3595 “ collect and organize data on energy confumptidn in '
. Technical-Evaluation and APP"“““"" . single-family residences ajid office buildings. Where
* Division , . , existff} data are madequate methods will be desrgned '
f ‘ . for collectmg and cvaluatmg new data. The results of ~
Sponsors.  Energy Research and ‘ this pro;ect will be mcorporated in the energy analyses
. 0 Developmenl Admmrsuauon, used in develgping building energy performance stand- |
Departmenysof Housmg and ards and in predicting their energy impacts. In addmon
* Urban Debelopment L this project will assist in descrlbmg the archrtectural
- (non-mechanical) characteristics of typical smgle family °  # *
and attached residences, and typical offite buildings. - ‘
) * Where it is difficult to describe the architectural -
; g / characteristics of-a typical building, or to sklect
. . R prototypes for a particular building type, a special meth- )
odology will benprowdéd
. . ( > . . ;
< PILOT TEST OF THE CONCEPTUAL . This project will provide an early test of the ,
BUILDING ENERGY PERFQRMANCE‘ _ effects of new building energy performance standards. *
Yol -STANDARDS DOCUMENT Its purpose will be to validate the final approaches
: ; i selected by.means of a pilot test by representative ‘users:
. Jim L.Heldenbrand -301-921-3892 architects, engineers, builders, designers, financial
Office of Housing and Building Technology institutions, and building regulatory offiéials. An * -
L p ! - importanffacet of-th¢ research will be usér acceptance, .' .
Sponsors:  Department of Housing and ®  which is just'as recessary to BEPS success as is its - '
-2 o Urban Development,, . - technical reliability. - L o~ ) .
' - &  Energy Research and a ’ s . » & - . A
., , " Development Administration . e, e © v
. . - N . P . . .‘ ~ - 4
+*  ILLUMINATION CRITERIA FOR The goal is to develop, test, and quantify the illu- o
‘ BUILDINGS ’ .o min;itrion required for visual performance in support of | ’
. burldmg energy performance standards. Energy - "
] Gary T.Yonemura -301-921-2177 R consu!ned for artificial illumination also has a secondary . a
Te’"}_"f""ql Evaluation and Application heat libérating effect on- building heating and cooling _
_ Division - . loads; this in turn can be a large factor in energy conser~ w”
. ¢ - . vation for certain burldlng types or climates. .t
- Sponsor:  Energy Research and .- P ) * ‘o
. . ) \Developmenl Admmzslrauo,n o R ey - , ]
g » ‘ “ ~ -
e " WINDOW RESEARCH FOR ENERGY. . 'Z\ B The goal of this pro_]ect is to develop a compre- ,
. CONSERVATI% S - shensive method for evaluating window performance in -
LT e L “ .« support of bmfdmg energy performance standards. Key
- >. - Belinda LQWenhaupt Collms -301 921 - \{I ‘objectives include quantification of‘the heat transfer y
’2 ' .~ 2aa77 - properties of Windows, identification of user require- T
e - Techriical’ Evaluation and Apphcauon ! ments, development of a cost-benefit analysis, and ; .
R > Division - assessment of window design strategies.to Oplllee
S . ) ‘ T, ratural light andi_ventllatlon Results from these analyses
; .. Sponsors: Energy Researchand . “will provide ¢riteria and data-for assessing the costs and >
. e Development Adminlstration, ° benefits of windows in the development of gnergy /. &
o .« " " Department of Housing and- - budgets for new burldlngs e . oo
e ‘- . ,Urban Development '« - o S o / o o
y s A < T ThT s v
- : S R AR
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COMPUTER PROGRAMS FOR ENERGY - . “This project will-develop a set of computet . .
' ANALYSI';S : s routines and programs that will allow energy budgets to
. - _ " be predicted for selected classes of commercial - <
‘ William L. Carroll -301-921-3503 buildings. In effect, this project provides the overall -
Building Environment Division computatiofal support to building energy performance
. ) . /standards developmem Although this progect is just <
’ { . Sponsors.  Energy Research and beginning, today’s understan'dmg of Building energy per-

- .
formance through con)pu’tenzed simulation will have to  \o

Developmpm"A,dmlmslrampx, Je >
be advanced significantly before it is completed. . .

Department of Housing and

. Urban De\"elo;{mem L~ . ’
. - N -
* . s O, - . L2 . . . ’
. > i *
NATURAL VENTILATION FOR ~ v %s projéct will assess the energy savings and *
+  ENERGY GONSERVATION , - eomfort provided b}_ controlled natural or forced
ot . ventilation. The project also will develop guidelines for

. Charles M Hunt -301 -921 -3512

] desngmng and retrofitung buildings with a view toward
Building Environment Division

the optimal uge of the natural cooling effeét of outdoor

. . . air. Researchers will select a house arid instrument it for *
. . Spiinso.r National Bureau of Standards measuring temperature distribution and relative N
' ' humidity throughout. Inside-outside changes in preSsure
— also will be measured. N

' Tests are planned both in the Center s environ-
. mental chamber and’in, tHe natural environment. Tn the
) ‘ ) chamber, fans capable of producing air movement
. e { ’ . between selected tross-vehtilation sites equivalent to 0.}
) . T o 5 air changes per hour will be \used. Natural .t
. ' [ ) veatilation between selected w v\ndows will be obsesved.
) . _ o . A ventilation model will be developed and tested,
- . Ct against experimental data. The results of this study will
- . . -~ be made available to the public through the’ Natipnal -
’ . Bureau of Standards and outside publicationssuch as ;
. the American Society of Heatirg, Refngeratmg and Alr- “
R ) ) Conditioning Engineers Journal. The techmcal data
. oL - . developed under this program will be used in future -
‘ ,‘ . energy conservatlon standards. T

I - —
v . ' N N £ N

* : / o . ) . .
SUPPORT FOR THE COMMUNITY ~ - - The poor are often exposgd to extreme.tempera-
) .. SERVICES ADMINISTRATION S. tures or are forced to spend lafge amounts of their
. » WEATHERIZATION ASSISTANEE . income for energy. Since the cdst of & énergy is signif-
..~ PROGRAM ) ) " icantly increasing, the Federal government has begun a -

) ogram.to hdlp these.people retrofit their homes o )
Richard W Crenshaw -307°:921 -3595 redjce energy consumption.”  «

Technical Evaluanw} and Apphcanon

~ <
The ptoject is réviewing and evaluating the perfor--
«Dijvision . . i mange of the; Commumty'Servnces Adgministratjon’s
. . ) ) ; progkam, ptovndmg téchnical aisistance Where possible,

. * Sponsor: Conimunity Services+ *. . angd evaluating the effectivenesNof Various . .
; n Administration ER weathenzatnon techmques Evalqatlon will consider -,
- ) i . . " durability, cost, safety, user acceptapce, energy savmgs ’

. s . \ and the best.combinations of weatherization téchniqites. °
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EFFECTS OF RESOURCE IMPACT
FACTORS

Slephen F. Weber -301° 921 -3701-
Technical Evaluation and Application

.

Division . .
‘ - ‘, B : v
Sponsor: Energy Research and *
P - DeveIopmenl Admmrslmlion
i - ~
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- ENERGY-CONSERVATION IN
BLENDED CEMENT

. .

Jamés R .Clifton -301 -921’ 3407
Striictures, Materials,and Safezy._l_)g'v

'gfon.t
Energy Ré&‘z@frc and
queIopmént Ad‘mmtstratzon
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Public Law 94-385, “The Ene‘rgy Conservation
and Productipn Act," calls fof the development, and im- *
plementation of performance standards for new +
¥ _ buildings to achieve the maxtmum.practxcable
. improvements in energy efficiency. The performance
stgndards being developed at the Center are expected to
take energy prices ifito account. Reso(1rce Impact
Factors (RIE's) are being suggested as a means of
accounting*for envtronmental social, institutional, and
hational-iffterest issues related to energy resources. This
2
.‘Project addresses the question .of whether the energy
prices used in determtnxng the standards should be «the
actual market prices or prices adjusted by RIF’s. It is
conceivable that the use of RIF’s could lower the
' energy consumption allowed by the standard by as
much as-40 percent. /

The Center has completed a report%on‘sored by
the Federal Energy Administration entitled,: T, h&Effecl
of “Resource Impact Factors "Jon Energy Conservation
Standards fc‘;r Buil mgs\Under the current project '
sponsored by the Energy Research and Devélopment
Administration, this report is being sent to a group of ,
over 80 teaders selected fiom tndustry. building stand-
ards, committees, and government. These.readers will be
asked for comments and suggestiofis to be incorporated-

. into a revised, more definitive version of the repor;t To
_disseminate the research results,,an article summa ng,
and extending this work is to be~publtshed in Energy .
and Building, a new tntemauonal Joumé‘l expected to
have wide readership among architects, builders, stand-
ards and~code bfficials, and all segments of the building
commumt‘i"@
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‘At present portland temeng manufacturers use
almost 1 percent of the énergy copsumed .in the United
. States. The replacement of a pprtion of portland cement.
. by:a suitable waste product such-as-fly ash will resiltiin .
a substantial energy.savmgs and-also will alleviate waste ‘
dtsposal problems. Electric utilities now produce about
30 milliontons.of. fly. ash annually. ‘While blendéd
“-cements have seén: onlylrmttedguse’m the: Umted States, )
. their value has béen: demonstrated bytextensxv’& useim. .

.othgl: mdustnahzed countnes.. ;
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conial~

&portland
lattonslnps hetween composruon“mrcrostructure -and.
performance ’The{effect of, the repIacemen‘t matenals
i zon,,thetalkah-aggregate realcttone and:hie: sulfate-
o <resrstan;:e of,cementsawxllbe evaluated to; provrde a e
basrs for»the development of needed durabrlrty’ petfor— N

*cements fo develop re=

\‘

mance:tes ~cntena T his WOrlerll be brought to-
tﬁe,attentron ol ]
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through symposna. and workshops on blended cefnents
Thg Center is also participating on thb American
Society for, Testing and Materials: committees concerned
with Cements tQJ) ai¥d, Waste Material§ (E38): .
. Through this partlc:lp;mon CBT is playing an acuve role
in the establishment of performance tests and crxtena
for blended cements and for broadened use of waste
materials in construction. .
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ENERGY CONSERVATION IN h Communities offer unique opportunities for
‘ COMMUNITIE§, . : .energy conservation. Interaction between buildings, o
) 7. . ' joint exchanges—of energy and services, areawide man-
John D .Ryan -301-921 -3741 agement, and econgmies of scale all hold out the hope
» Of:f ce of Hou:mg and Building’ Technology of future savings. Unfortunately, such symbiotic aspects '
have not been explored thoroughly. This project exists
Sponsor: National Bitreau of Standards “to fill that research void. Its general plan.is first to
. ! i _outline the community's unique energy conservation
. e . <y potential -- as distinct from that of individual buildings .
or industrial processes. The product will be a complete ’ »
. « . ' ) ) - ‘program. plan, with options, for the Center for Bu ding )
) . Technology and outside organizations concerned wjith
' . improved community services. During the planning
] *  period, technical information exchagge will include ‘ ,
Ve ' workshops and seminars as well as publications. L4

. . .
-~ !

. . L.

MODULAR INTEGRATED UTILITY From the Center’s standpoint, Modular Integrated
SYSTEMS: SYSTEMS ANALYSIS _ Utjlity Systems (MIUS) is an experiment in total energy
L. + management and conservatjon. As an experiment then
: John D .Ryan -301-921 3741 . its operation netds to be continuously evaluated on a’
¢ Office of Housing and Buildfng Technology number of fronts. energy perforrnance economic perfor- .
. . . > mance, plant reliability, and environmental impact. Only '
Sponsor:  Department of Hoysing and i a good score m all these areas will promote the MIUS
Urb.afz- Development concept. In’its suppoft role, the Center wiil be ¢ . .
. .- . preparing a number of analyncal reports.
T ° ? . . Thedata collected will be uSed as the basis fora * Coee
: ' comprehenswe comparative evaluation of residestial :
. ‘ " total energy. This will include analysis of energy perfor-
. : ‘ - mance, environmental economic performance and plant,
@ - N . reliability. The evaluation will be based-on impact
2 - . ' analysis of several alternative energy systems. _ . .
. RS " - The comparative systerfis analysis will produce .
e * . . monthly evaluations baSed on site loads and also RN
. aggregated evaluations, both actual and referenced to
: *standard” operations (i.c.; typical weather, ideal T
' L _+component performance, etc.) The economic analysis
will produce monthly cost daga 3nd also aggregated.life-
L o .. ., cycle cost and profitability analyses. The environmental -
- - P\ L. C T : ' analysis will include combusnon and cooling towers,
I . ' ¢ - emissions and noise nnpacts m a comparative . '
- . - - ) 3 framework- ) . ' . -
- MODULAR INTEGRATED UTILITY © 7 This demonstratlQr) is intended to ‘actuahze the i '-; ;
! SYSTEMS: DEMONSTRATION . Modular lntegrated Uuhty Systems (MIUS) concept and-- ” ‘
s . N -0 obtain sufficient data to permit investors to appraise *. .
. % John-R. SChdffgen =301 -920'-3741- - 4 ifscost-gflettiveness and. risks: Ifs key objectives d¥e: ~, -~ :
Office UJ’ "0"-""8 and Buzldmg Techn‘o[agy the collection and analysm of data;on: the;, financnal per- '
_ :5;» T e m@.—?‘, - G formance of MIUS; a- chmmcle -and. eValuatxon of the -
mem’ of Housmg and- ifistitutional xmpedunents to the 1mplementat10n-of
- . . : evelapment . MIUS collcctlon and analysxs of data off:the. techmcal ’
LR { : _' L o~ - > performance oﬂMIUS co;_npax:ed thh avaﬂablc.alterna-
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MODULAR ﬂVTEGRATEQ» UTILITY '
N SYSTEMS: TOTAL EVERGY SYSTE
e -~
C.Wa'tren Hurley -301~921 -3521
Office of Housing-and Building Technology
LY < - |

.t

.

1
" Sponsor:  Department of Housing and
28 -

’ Urban Devélopment —
sg } ) Y

> e ,'»
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-7 STANDARDS FOR SOLID WASZE ° .
T SA’\IPLING -
- : DU s
St DavrdJ Mitchell 307 921.3293

Building Enw;onmen,tﬁlvwon_-'" . ‘.
. . e, B

Sponsor:, National Bureau of Standards

- .specialists. Since: thbD partment»of:HO‘usmgfand@Urban
) t. s th

" tives; analysis of site utilit;f demand characteristics; and ~ °
an analysrs of the enyrronmental effects of MIUS .
drscharges '

" The approach is to donstruct a MIUS
demonstration n facility in the new Gommiunity at St. . . .
Charles, Maryland starting in 1977. 1t will provide " ‘. .
electric power, heating and covling, domestic hot water, - ]
wastewater processing, and solid waste management b . . )
with energy recovery to approximately 700 dwelling

" units and 18,580 square meters of commercial shoppm_g/
center and Gther space, as well as a 8,360 square meter '
. school. CBT will evaluate the mstrtutronal rmpedrments .
to MIU‘S and design the measuremeg}t system, collect ‘
and analy :the data, and evaluate MIUus. . -. .-
2

\- .
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The objective of this pro;ect is to measure the per-
farmance of the Jersey City Summit Plaza, Totab Energy
System. The work involves the operation, and mainte- Lt
nance of 2 data-aqursrtlon system. During the project, . 8
some 300 system parameters will bé moritored at -~ - *
S-minute intervals by a data acqursrtron system. TJ1e
monitoring will, provide information about on-site
électrical and thermal loads (Heaung, cooling, and hot T
water), service.reliability, component efficiency, and. . -
fuel’ consumption. The information is collected.on = ta Tee
computer tape at the test facility and analyzed at the T
Natienal Bureau of Stagdards. U -, N

. L
- . . L. ’

’ . ' ‘/" o
. s, A\
« . T, / . ‘ . « n
_Energyﬁecovery from solid waste is a_promising o
alternative and pa’rtiaI solution. to the solid waste™ . X
‘problem. *Before it can be. counted on, however, much
research is needed. This prQJect is parf -of that research
Jtwill develop accurate Iab‘oratory test procedures,
<
methods of measurement and- samplmg*rechplqnes for
solid wastes (refuse), and determine the.resource.
* “recovery, andtcalofific. heatlng values for. refuse denve;l
fiels (RDF). Theproject’s fi rst-activities will B& the. pre-
. paration-of samplés for; tests’by bomb calonme‘ryw e o-

-
&

inf 7 e Modular lnt,egraied’
‘Utrhty System approach commercra]fi'.grable’ﬁthese -




“
.

ADVANCED TECHNOLOGY MIX-
ENERGY SYSTEMS PROGRAM
TECHNICAL ADVISQRY SUPPORT

Clinton W .Phillips -3014-921 -3741
Offce of Housing an?i Bmfdmg echnology

Al . \
Sponsor: Energy Res.ea.rch and , !
' Development Administration.
.~ °

The Center is provndmg technical assistance to
the Argonne National Laboratory’s Program Planning
Committee and its technical sub-Committees on the
Adyanced Technology Mix-Energy Systems (ATMES)
Program This program examines.the present need, the
available technology and recommends the needed
*research to the Energy Research and DeveIOpment
Administration (ERDA) Emphasis is on ‘optimizing the
community charaCterlzauon and community integrated
utility system. .

NBS parucnpau@h in this project wnll?nelp .
produce technical results that “will be mcorpora;ed into
ATMES/ERDA published: reports. For examplé' the
Center’s work .on thé integrated utility system'snmwla
tion program will be made avallable to tHe design profess

sioh. " h . e
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SOLAR ENERGY RESEARCH FOR THE
DEPARTMENT OF HOUSING AND
‘URBAN DEVELOEMENT

Robert D . Dtkkers -301-921-3285
Oj;flce of Hausing and Building Technology

Department of Housing and
-Oxban Development
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’ SOLAR ENERGY STANDARDS

JamesE Hill -301-921-3512
Butldmg ‘Environment Division

. -

Energy Reséarch and
" Development Administration

Sporsor:

¥

v

Pl

The Solar Heating and Cooling Demonstration
Act of 1974 (Public Law 93-409), and related Federal
legislation provides for the Department of Housing and
Urban Development (HUD), the Energy Research and
Development Administration (ERDA), and other
Federal agencies to design, develop, and demonstrate
solar heating and cooling applications in buildings. To
aid participating agencies and other interested groups, in
the cenduct of the Federal solar energy program, a =
National Plan for the Solar Heating and Cooling of . -
Buildings Program, ERDA 76-6, has been prepared and
published by ERDA.

In brief, Public Law 93-409 and ERDA 76-6
specify that HUD will use the research and technical

support of the National Bureau of Standards in its solar =

programs. For example, last year the Center develgped
an interim document, Intermediate Minimtum Property
Standards for Solar Hgating and Domestic Hot Water
Systems, which.-when finalized in 1977 will serve as a
companion to the FederaﬁHousrng Admlnlstratlon
Minimum Property Standards, the basis for mortgage
insurance under a number of HUD housing programs.
Other activities under this proj&ct include: (1)
developing plans to define technical data needed to
evaluate system performance? (2) establishing a data

A}

.center for the storage, processing and dissemination of -

technical and non-technical non-instrumentation data;

. . (3) monitoring and evaluating data obtained from solar.

_dwellings.

residential demonstration projects; and (4) preparing
improved performance criteria for solar equipment and

‘ .
wd
. ‘*‘n B

. The goal of this project is to participate in the
development of new 'standards associated with solar
heating and cooling systéms and components and to
apply the results of the Center’s solar_energy research in

"+ an effective’way. During the past fiscal year, a Center

s,

for Building Technology staff merﬁfer participated on
two separate committees of the Amgerlqan Society of
Heatirig- Refrigeratirig and Air-Conditioning Engineers,
which drafted standards for testing and rating solar
collectors, and thermal storage devices, respectlvely -
Two draft standards weére completgd in June§‘l_976 ‘and
were submitted to the Society membershlp for vote. A-
second member served a&Chalrman of thé Amerlcag -
Societyfor Testing and Matenals Subcommlttee
'E21.10, “Solar-Enérgy Utlhzatlon," which was <~
organized to identify and draft standards. A’list of hlgh-
priority standards was completed and.work began on
thedraftlng of several of them in the areasmf durablhty

t

Fiind rehablhty . .
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. James E . Hill -301 -921-3512

TEST METHODS FOR SOLAR
COMPONENTS

James E _Hill -301-921-3512
B%:ilding.-Emironmenl Division

~e

Sponsor: . Energy Résearch and

" Development Administration

.;' TEST{NG OF RETROFITTED SOLAR
. HEATING, VENTIL ATING, AND AlR-

y CONDITIONING SYSTEM

Biiilding Environment Division »

o . )

Energy Research and
“Development Administration

Sponsor:

GSA/ MANCHESTER SOLAR
EVAL’UATION e

.
To- ;».,.up,n -

James E . H1113~-301 921-35 12
Bmldmg Is’nv‘tronmem thwswn

Gt e
Ty e A<

. }'W- .
Sponsor, "Energy Research and
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Under this project, the Center is designi'ng,
deyeloping, and publishing the test methods that will be
.used on solar collectors and thérmal storage devnces
"The test methods specify_the apparatus, instrumenta-
tion, and detailed procedures for each*device. For each
type of product the'Ce“r\ter constructed the test .
equipment ‘and is continuing to determme how it might
" be improved. Such'test procedures -are needed to
compare the perforniance of solar components on a-
-common and equitable_basis, as is done with fuel-
burning .equipment, air condltloners and heat pumps.

.. Standard test procedures will not orﬂy make possible a

basis for selectmg products, but wrll provrde a basis for
the next generation ef design. )

Based on Center test methods, the American
" Society of Heating, Refrlgeratmg, and- Air-Conditioning
Engineers (ASHRAE) versions of the. tests were
approved by,_the 30,000 mentbers of the Society as
ASHRAE- Standards 93 77 and 94.77. ‘

.
~ fo-

oy N

°A solgr heating and codling system has been

deslgned and installed in a four-bedroom house og the .-

Nationat Bureau of Standards grounds. This project
“involves the operation, data acquisition, and evaluation
of the solar energy system! Measurédedata will be
compared with predicted data for several operation
-‘modes to 'd‘etermmq the” adequacy of the analytical

_models’*to predict-fossil-fuel savings. The solar system

consists of flat-plate, collectors with water/et}iylene

- glycol as the transfer fluid, water storage; and’'an”
" absorption air conditjoner within the existing foreed -air

system of the house. The-approach is to evaluate the

"“’*system durmg typical summer and winter operatlon and

compare it with predigfed performance
" During thlsgear -the first yeat’s test data and

3

operatmg experience are bemg published. The publica- '

tion will mclude comparison of measured and ptedicted

- resuMs-as'well as a <omparison with tést data taken

previously when the-house was- equlpbed with .,
convegtional equtpment» Further experimentation will
be dorie with a modified 'system (new.s solar collector.
panels added) to.examine alt®rnate operatmg and

e
* » control strategles that\mlmmlze the:use” c‘f auxlhary

.r\

o
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B . \ A federal office bmldmg was desrgned and

constructed in Manchester" New Hampshlre to proulde

.inn ,vatrve'energz conservatum technologres.

The éonst gtion’ of the” bulfdmgswas completed -
IS seven floors tall, with'a two-!

Kirg, garage, located ‘0n a,site, of |

0 tt’{S in dqutown Manchester. s

- TS l’boratoryafor ‘the; mstallairqn of- bothi: recogn{‘zed‘«and' ’
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N . e our separateoarrays of solar collectors are mounted on *
; ,- R ' the roof th uilding. They will be used to heat ‘water
B - . *. £\ v, ora waterg ylene glycol solution; the energy will be
) . _ lement he tonyentional energy sources in

v a . ahe burldmg oyheating, coél;ng, and hot water.
an for this project is to initially test at least
al parni¢l in each of the four arrays to - .
‘ what £xtent the\collector performance

: P ST - . . , ‘iueets~or e,xcegds the requirements in the original
. ) ) - - . pu lg%spe&ﬁcatron.—l’ollowmg this, performance data
X ' . will be pathered on thesentire collector_;array over at -
¢ - . . least two heati 'ng and two cooling seasons to determineﬂ W -
) ; ’ - © - the contr;butron made by the solar subsystem in
. N . ‘ ' reduang reqq,u:ements for fossrl fuels. .

- p— , e e
N ' e - >

N

¢ : . - . . ’
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COMMERC’IAL SOLAR ENERGY - - .\, Under thrs project, arrrr;terdrscrphnary team of .
. DEMONSTRATION . . " Centér- personnel is participating in the(preparatlon of . 1
© " draft standards and ‘performance criteria and in the )
evaludtion of ecommercial applications of solar, heating Y ‘
and cooling. "As an_overall approach tothie use of solar
L . oLl o heﬂrnﬁand-coolrng, it covefs many areas: comparisons _
L'with predicted solar system and component

. -Robert D . Dikkers -301'€021 -3285 ,
Office of Housing and ilding.Teclrnology

Lk e
l"%\fﬁ " - Sponsor: Energy Research and of act
L ) e " Development Administration -* ¢ thermal performance the evaluation of operational ..
fostttma, 0 7 o . problems (accidents,sequipment failures, substandard. « -
. $ performa@e), the examination of rnstltutronal - »E

> const:arnts (code: problems), development of rmproved ’ S
. ) performance critéria for solar}yste\ms and commercral, - o

. ., te St buildings;, preparation -of plans to develop and- . *-

. f .
: - ; 4 lmplement standards; and the review and momtorlng of .
> : < “ 7 tests and ;€valuations of solar equlpment P - \
. “ P . .,
- it v : < g . . « 3 " . ' -

. - . S s
- . - - - . v . s T

. N ’ - .

» B ) - ;

: " INTERNATIONAL COOPERATION ON. . ast countries ot‘ the world are rnvest:gatrng the .
AN SOLAR ENERGY -~ - . ‘ ~ 7+ promlse of solar energy But ali this activity, in a- - e -
relatively” few fie 14, could lead-to, confusion and ) t
P * Elmér R . Streed -301 -921 ‘3503 ' duphcatron‘unless internatiorial standards aré. developg,d N
". ¢ Building Environment Division - for termindlogy;. teglrng,;;nate:als, and performanoe. g -
: v ' » This project deals with the exchange of tech.mca]»mfor- o
.Sponsor: . Energy Research and K matron and.the joint conducf‘of the followrng three P e

. *Development Adm:mslrauon subprOJects' ( 1) mvestrgauon of" solar heatrng and
cooling system,s”(ﬂ coordmatron of research'and
opment on, solar heatrng and;cooling componentS'
(3) performance testmg ol' soTar‘collectors. ‘
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. TECHNIQUES FOR.ECONOMIC ) x The goal o£ thrsapro e/ t'ig to develop, refine,’and e e
o EVALUATION ° . » ‘apply some of the theorxe{ ‘and methods of benefit-cost
" . v analysis, riSk-bénefit analysis, and life-cyqle costing to I
* » Harold E.Marshall -301-921-3701 , building ‘evaluations, and to ma!(e this information . .
Technical Evaluation and APP""“""" avarlahle to the building community. To reach the goal,
. ; Division™” . g lmproved analysis techniques will be applied i in the ‘
. o « .. areas of energy consgryation in buildings, _gvalugtr._ons of
- Sponsor:  National Bureau of Standards building codes, and in other high-interest areas. Results .
. . . . y ‘ / ' will be published in media that will have impact on the . ' N
. i . T - building community. Last year, the project published.. - e
o i’ ) . o : -ergh_t'—a'rtrcles.m economics and buyilding journals; S - ex
i vt ' . . completed’three major reports aild lectures; pubhshedw -~
- ., . " oo severl papers in the Proceedings of the Purdue ° NS .
T - —_— University Conference on Hsating, Veentilating, and Air-, - -
g e . ¢ Conditioning Equipment and-Compgnents for Buildings; . 1
o N e * P and conducted a Federal Workshop on Building - ) \
" - 5‘ . ¢' C . A Economics. Similar work will result from this year’s ) . ’
L . work on the.economics of solar heating and- cpoling, ’ .
_ e + building codes, reducedsrzed venting, and energy conser- :
S " T ' vation. " wm ,
. L . «‘. . M /‘\ P
S UNIFORM LIFE/JCYCLE STS . * " A recent Government Accounting Office report e .
. . ~. to Congress virtually demanded’the use of Life- Cycle et i
‘- Rosalie T.Ruegg -301-921370 N\ Costing (LCC) in the evaluation of all Federal projects. (}‘% )
]'84‘@]11"“1 {5/1“““0" and Application The Center for Building Technology is taking the lead ° " ‘ g
. Division ' o + in"the development of LCC methods and their applica- o
p ‘ . * tion to buildings. The LCC concept is the only thorough ',
) Sponsor. National Buredu of Standards- and reliable way to make rational decrslons about o, -
’ : . . acquiring new space: Is leasing,’ cOnstructron or. e -
. ~ R renovation the best method? Further, as a-result of the
. ) ) ' energy crisis, the need to,ta}e a life-cycle approach that
, — . . takes into account energy use as well as first-costs is |
W ] <, ‘ * . particularly urgent. Project results will be Tpade .
. ﬂ‘:{ " <y ) available to Federal agencies, building rese\archers and . Lo «n}
Y 5L . I . - other interested patties. The fesearchers, will also ’f«x\, 5
s .. . g i"" & - participate in workshops briefings, semmars and profes- , P
AR T - B <*  sional meetmgs. , — s L e
ST : R v EPREEEN ' i . 4 = ‘
SRS ECONOM!CS IN ENERGY STANDARDS o Thls project- wrll provide_ analytrcal support tothe =~ ¢ ‘“
oo m”’ . - VN T g bunldmg ehergy performanceq;tmdards rds program (see — .
“ _,q( Stephen R. Petersen _301[9212;37@)1 - -Energy COnservatlou Sectron), mcludmg overall — -
[ '-—Techmcal Evaluation dhd Appl:cauon . .framework development%bulldmgfconstructlon cost- T
. Dmszon data andfife- -cycle, cost analysrs of f energy-related '
. . S butgdmg operations. The techmcal chaﬂlenge—xs o .
. * . s L provrde a strarghtforward methodology foruse in
‘ ;‘;gp onsor: Energy Research‘?md joe - Optrmrzmg neWw burldmg desrgln‘s}for “energy.congservation
Cow DleveIOp men:‘ Administh _“’_" ~ asa functron of chmate‘ fuél costs,,and Qt.lIeLvanables
cihe e sl L ..
SN




THE ECONOMICS OF WINDOW ' - The capital:and maintenance costs of-windows, as

DESIGN L - - ~well as their psychological benefits and costs, are
. s " . important to’ the overall efficiency of Window selection.
Rosalie T+ Ruegg -301-921-3701 " This economic analysis. of windows will provide a more
Technical Evaluation and Application complete approach to the optimal selection of windows.
Division . . Economists from the Center will develop a life- cycle .
) °t cost model for analyzmg alternative window character-
Sponsor.  National Bureau of Standards *  istics, in a gn7en appllcatron in terms of the combined
: ' nef effect of thermal, construction, and fmaintenance
costs. Usrng thermal data develpped by the Center’s-
Thermal Englneerlng Systems Section; and costs of aiter-
native Window characferistics described by the Center’ s,
Architectural ResearchSection, the life-cycle cost
model will be exercised for selegted window applica-*
tiofis. Measures of psychologrcac\)eneTts and costs
identified by the Center’s'Sensory Environment Section |
will also be related tq the life-cycle costs. -

4 : / ¢

.
’

THE COSTS OF-RECYCLING _ .Millions of dollafs are spent by bui'Idérs each year
BUILDINGS - ' ' to demofish existing buildings and*to replace them with -
. ) ) " new buildings. Millions, of doljars iso ar¢ spent by

Stephen'F_. Weber -301-921-3701 municipal governments ta upgrade/publlc utilities-and
Technical Evaluation and Application . services to meet the changed demands brought about, by
7 /Div\ision, o : . Co. new constructl)on Large .costs in terms of traffic delays, |,

- ' . ‘ . congestion, and disruption of < commerce result from
‘new construction. in areas of highi*land use. Lo
The question is: Is all this necessary? To answer

hat the Center will* rdentlfy and suggest ways of.

Sponsor:  National Bureau of -Standards .

measuring the life-cycle cost lmpacts of recycling and-~

new construction on'communities, and prepare a report
for use by’others facrng such a decision. Further, the
impacts,will be developed for'three levels of recycling --
making additions, interior gutting, andscomponent re-
placements with cosmetic improvements -- for *
estimating the doliar costs of resource eXpenditure. In a
,recent Natignal Symposrum for the- Building ,
Communlty’ recycling was termed “the wave of the
-future,” and the need for life- cycle information to guide
members ofsthe buildifg community was deemgd
critical. s

) lt is urgent that the question be addressed now

because the scarc§ty of capital funds, fuel, and bujiding ;

_ materials is causing communities, lncreasmgly toiseek
means of economizing in thgmvrsron of public
services. ‘

>

ECONOMIC ANALYSIS OF LEAD- . Lead parnt abatement techniques differ not only ~ -
PAINT ABATEMENT TECHNIQUES ‘in their efﬁcréncy atjremoving the r}azard from the envir- - T

o .~ onment, but aiso rrzf‘thelr installation*and ‘'maintenance’
Roberl E.Chapman -301 921 -3701 costs. Thus, the choice of abatement technique is -

.

Technical Evaluation and APP”"“""" o neither. readily-apparent nor-easily determrned This %f“ ‘

Drvrszon . f study will help th¥ urbgn planner make the chmce

~t

. . C - among abatement techniques- fora givert set of“’ -

Sponsor:  Department of Hot}sing' and>” constraints (e.g., surface type, substrate condltten, or
Urban Developinent . - - occupancy status) by provrdrng an analysrs*of cokts and

f
e e,
v

18,




by relating those cogts to the p’erfbrmanee levels of alter-
native techniqués. The project results so far were
published as “Economic Analysis of Experimental Lead Ly
Paint Abatement Methods: Phase I,” which analyzes the

key factors in the determinatign of cost based ‘on .

- ' g empirical cost-data and a method for identifying and"

measuring variations in a abatement method cost, An

N ' . N . ‘ « . article, “Lead Paint Poisoning: A Cleser,Look at the. .

© ’ © *  Costs,” which descfibes the cost proc'edurqe,_ recently - . .-

o . .

.

ECONOMIC BENEFITS OF LEAD

JoséphsG
Technica

\ D:wston

~Y

PAINT ABATEMENT

«G . Kowalski -30] -921-370}
‘Evaluation and Application’

.

Sponsor 7 Department of Housm§ and

Urban Development

appeared in the Journal of Housing .

[Lg

-

-

Mandatory abatement of the Icad palnt hazard
would conceivably cost over $20 billion. But the repair
and remodeling industry’s gross output in 1975 was pnly
$25 billion. Thus lead, paint abatement could have an *
enormous impact on this important sector of the.
housing industry. However, lead paint abatefrent
investmerfts could be associatgd with benefits well in
exgess of their costs, or beneﬁt levels could be so low as

-

to justify pg investrfents: Unru procedures are . "¢

developed‘tha,{.xan ﬁsed‘ fér measunng benefits, the
optimal level ot’*abagement remains unknown. This
project-will gather data on the; causes and consequences
of ele\‘ated lead levels in the blood. Second, a model

- relating the benefits and costs of lead painit abatement .

will be developed. Third, estifates Qf the beneﬁts and

v

»
“w

o,
SN

costs of.lead paint abatement will be, 1 made for a - S

representative 1oeal housing submarket in order to test
the model and to determine the range of confidence
that.can be placed around benefit estimates.. Finally,
economists will identify addmonal research required to
'narrow the range of the benefit estxmat_es ‘

“P
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, THERMAL MEASUREMENT : ' Three areas of thermal engineering measurement -
: . TECHNOLOGY , - are being pursued in’ this project. The first is a new and -
. - . - . improved guarded-hot-plate apparatus for usé as an : .
- " Chock 1.Siu -301-921-3503 ~ . absolute method of measuring the thermal conductivity L
: *  Building Environment Division of insulation and building matemﬁs This apparatys is to
SR " ’ . replace the present apparatus (circa 1937) now
” Sponsors.  National Bureau'of Standavds, approved by the American Society for Testing and
. Department of Housing and *  Materials Standard. The second area of research is that °
: Urban Development’ | of thernfal comfort megsurement. Here the emphasis
- ) _has been on the scanning radiometer as a measuring
* ’ "« device. The third area is air mﬁlnatmn measurements,
an area where the center is contnbunng to the. ‘
developing and testing of both the.infiltrometer (sulfur .
- i . hexafluoride as a tracer) and the permeameter. The
) techpicdl data developed under this project will be \ -
. mcorporated into standards for thermal conductivity
. measurements and for air irifiltration measurements.
Results-are made available through the Center’s publica-
tions and ‘those of the American Society of Heating,
Refngeranng and Air-Conditioning Engineers. A
. b ) symposium on the development of thermal comfort data .
will present the pzgject’s outcome to the public. -

. ‘]

-

~ . Pl 3 . - .
ATTIC VENTILATION STUDIES , - -~ Although it has been commonly-accepted that
> - ' . attic temperature during hot sutnmer days canbe signjf-
Chock I.Siu -301-921-3303 . icantlyireduced by attic fans, Their effectiveness as an
Building Envirdnment Division eneTgy conservation measure hasbeen questioned. This
) o . e = . project exists to answer that question. Its test bed will
Y. % " Sponsor:  National Bureau of Standards be an instrumented house at Twin Rivers, New Jersey.
p PR . Ty To be measured during the tests are the energy cop-
' S o **  sumption for cooling, airflow through the attic, air
. 7 C _leakage in the room below (with and‘\mthout fan), -
A : : T outdoor, temperature"humlﬁny. solar radiation, and o
< ) wind speed and direction. Temperatures at four‘or more -
, . . - ", différentlocations will be-measured at séveral levels. - i
{- - ) o , Heaf flux meters will be used to méasure the ceiling , : kS
h - ) R - heat flow under fan-off apd fan-on conditiops. 1 B
. . Separately, in the'case oféﬁcondmonmg ducts in the - fé Wt 2
attic $pace, duct airflow and the tefperature rise jn the =
duct wilI be measured to assess the heat-gain into the |’
supply 1y 8Rd return air streams. The output of this study . :
* WAl publx;hed by the Nation§l Bureau of" Standards -
=~ am excerpt of which alsg will be published.in the e
-Amencan.Socxety of Heatmg, Refrigerating, and Air- .

g QCondmonmg Engmeers TransacuOns, Thé data . Co. -3
developed will- 1mpw“m/u§}nergy performance . Co
standardsw R =

- ey L -
-~ -
a
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THE LATENT COOLING ° -
* PERFORMANCE OF A FAN. COIL UNIT

James Kao -301-921 -352) -
Building® En w'ror;men( bi»;l':ion .

-

« Sponsor Tri Serwces Commuttee of the
‘ « Deparrm?n of Defense

AIR FORCE ENERGY CONSERVATION
HANDBOOK

Douglas M . Burch -301-921-3512
Building Environment Divisioh

Sponsor:  United Stated\ Air Force

43

Y

GROU’GD FLOOR HEAT® LOSS '

Douglas M . Burchk -301 -921 -3512
Building gg!rénmen! Divisior

-

Spgf&\ National .Burea;::)]' ‘Standards

[y

.
aa O&

r\'

4 - . -

In many military dormitories and family housmg
units, space ¢ooling is provi ed by Tan-coil units having
. low latent load capacity. When these yhits are used in
Gulf Coast regions having hig or dew pomt tem-
peratures [averagmg 21 10 24° C (70 to 75° F)1. insuffi-
cient moisture is removed from the indoor air. Air -
infiltration processes continually introduce moisture-
laden outdoor air into the building. The result is that
- condensation forms on cold indoor surfaces whenever
the fan-coil unit operates. The moisture then leads to
mildew, fungus growth, and moisture damage.

Indoor summer condensation problems cas be
remedjed by fmodifying certain opetating parameters of
the fan-coil units to increase their latent load capacities.
However, information provided by fan-coil unit
manufacturers is not sufﬁcnent to perform these
modifications.

The experimental plan is to instrument a fan-coil
unit in a room-sized enviropmental chamber. The envir-
onmental champer would simulate various indoor
conditions when the fan-coil unit was operated under
steady-state conditions. Certain operating parameters of
the fan-coil unit such as chilled water temperature, -
chilled watgr flow rate, and airflow rate across the coil

" would be varied, and the effect of these operating pa-

rameters Qn the latent load capacity of the fan-coil unit
wou)d be investigated.

i

.
Y
- . -

¢ . "To reduce spiraling energy costs, the Air Force
needs an energy ‘conse‘rv;tion program that can be
easily applied to utility systems and buildings on its
many bases. To help them with such z progtam, the
Center-is developing a 2 vdlume handbook specifically
for Aig Force needs and energy problems. It will cover
2djustments to central heaung plants. distribution -
systems, and building equipment. Other areas include
power factors, waste heat recovery, lighting, hot water
heating and cooling. Volume 1 will be targeted for base-
Level managers and wxl‘l contain management guidelines
on energy conservation. Volume II will be targeted for
base-level engineers axd technical personnel and will .
contain detailed technical material and advnce on
energy conservation. ~ s

. -
14

H -~ .

.
.

Ground floor heat loss is thought to represent a
small fraction of the total'heat loss of a home. And yet
what we now know about this phenomenon is based on
a very small amount of research. To reduce our
uncert‘amty about this heat loss - in an age that has
become suddenly energy conscious — this project will be
an analytical investigation of heat loss characteristics™

.
(
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) - THERMAL ASPECTS OF WINDOWS

Tamami Kusuda -301 -921 -3501
Building Environgnent Division

[

Sponsor. National Bureau of Standards
~
, > .
- ) s
HEAT TRANSFER IN THERMAL .
ENERGY STORAGE
v Bradley A .Peay)' -301-921-3503
Building Environment Division ‘
¢ .
P Spon:or‘:. National Bureau of Standards
N * . .
] *
: - N
N . % -_—
: ‘ o .
. . .

PERFORMANCE OF INSDLATED: -

Chockl Siu -301-92] -3503 Lt

Buzldmg Environmérit. Dzvmon
. R

BUII:DING ELEMENTS C T -

F

- ‘
. N .

* * fram below-grade basements and slabs-on-grade using a

mathematical simulation and afifiite-difference-solution
technique. Design heat-loss factors will be determined
for a range of earth conducuvmes. different amounts B
‘and posmons of edge msulauon, and ﬂoor d:mens:ons

< 7
b .
~ >

The approach to thermal-related aspects of
windows is to relate artificial lighting 4nd energy require-
ments to the solar thermal and daylight characteristics ®
of selected window types. Data compatible with the .
Bureau’s Load Determination Program wiit be gathered.
These will permit researchers te-determine the effect of
. any window type on the tofal energy. consumption of
any building. Last year, extensive calculations were
madefo analyze net energy transfer through windows of
different sizes and designs. The calculations included
the daylight trade-off, fenestration management (control
of shading and insulation), &nd:nighttime thermostat
setback. This year, the project will prepare thermal
guidelines for architects and will pamcnpate in a Federal
workshop on mndow T earch -

3

e
e

: = S

The storage of heat Yor fater use is an important

‘factor in lowering thé Nation's energy dependence. To
' this end, analytical models will be needed to study the .
thermal performance of such thermal Storage devices as
air-rock and water-sand: In addition, studies need to be
undertaken to understand the potenual forcusing these
devices underground in largg earth masses. To date, a
scale model of a wet-sand system hgs'been built; its

" actgal thermal storage capacity is
tune -the Lheoretxcal model. Simildr work is underway ~
with analr-rock system. Preliminary results of the work
are bemg publxshed in Solar Energy, 1976 and the | .
research results will be-used in the updating of
Amefican Society for HeaUng, Refrigerating : and Air-
Condmonmg Engmeers Staridard:94-77, “Methods of

+ Testing Thétial Storage Devices. Ba§zfd Thermal

Performance ” * .
S ) g{_\, o - .
\ ' .5 - '.
Under thlS pro;ect, CBT will developsafid * .

construct a laboratory ap;iaratus fonsttf&?nng the heat-
transfer pAoperties.of- large parts of‘buildmgs {wall, roof;.
teiling, flogr;-and combmano;ls) under statxc or. .+

dynamic: env:ronmental condmons. The’ pro;ectxs be;ng Cmme
) .

undenakexrfor two Tedsonssto-provide.basesfor
natxonalry accepted standartf%esI methodsand to *
thls:partxcgar«area of heat

ing used to fne- S

.

i




. : L . ,
. - Yo o . P ]
\ AIR _INFILTRATION IN REACTOR Thns project will measure the air leakage of i
CONTROL ROOMS atomic power plant control rooms by the use of sulfur
a hexafluoride (SF) tracer gas. At present, there is no es-
- Charles M -Hunt -301 -921 -3512 . tablished procedure for measuring the_ air leakage into a
B“i’dif’g Environment Division control room operating in the emerger{cy mode -- shut
- . ) off from its surrolindings. However, CBT has developed .
' Sporisor  Nuclear Regulatory Commussion a SF tracer gas technique, which is well suited to this ‘
' N - task. The rate"of dilution of SF, (in parts-per-billion) is
. used to estimate the air infiltration rate. Control rooms
. . at Beaver Valley, Pennsylvania, and Brown’s Ferry,
Alabama, havt been visited and specific measurements )
. - and sampl'ng problems.identified. Leakage rate measure-
ments were made at Beaver Valley and a letter report

* . ’ 3 ’ was sent to the Nuclear Regulatory Commiission. Small-

scale tests of possible loss of tracer by absorption en

- concrete or plaster also were made prior to full-scale
tests in a,control room The full scale study of-Brown’s
Ferry will begin this year.

.t .
v

. 9 ) . 3 - sae
r ) M ) i
% PARTICIPATION IN THE AMERICAN " Under the project, CBT partncnp,‘ztes in the work
! SOCIETY FOR TESTING AND . " of the Ametican Society for Testing and Materlals: ¢
MATERIALS COMMITTEE Clﬁ. - (ASTM) Compmittee C16, “Thermal lnsulatron," to '

assist them in the development of consensus standards
on the characterlsucs and performance of thermal’ msu-

“THERMAL INSULATION”

: F’“_”’f -’-P".W_e” -301 '9?1_ '_3637 . lation. -Also, there is'some controversy cancerning
. Building Environment Division + 7 ASTM metliods for,testing thermal performance of insu-
. lation. It is the respohsibility of*CBT to assist in the
Sponsor’¥ _National Bureau of Standards resolution df these measurement discrepancies and to
. take the initiative in developing new test methods that
. o W determine thermal performance more accurately. N
’ i ' Special emphasis is givep to broadcasting.the results of
e - L ~ CBT tesearch through their i mcorporauon in standards.
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OIL BURNER ENERGY C
CONSERVATION' °

-

George E . Kelly -301-921 -3521"
Building Environment Division

Sponsor:  Federdl Energy Administration’
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ENERGY USAGE IN HOUSEHOLD
= APPLIANCES ,

-

* Richard A.Grot -301 -921 -3293
Building. Environment Division
. s

* Federal Energy Administration
’

S S
Sponsor:

-

v -

- APPLIANCE ENERGY LABELING .
George l;:‘KeIIy -301 921 -;;21
Building Environment’ Division -

) Spor‘zsqﬁ- Federal En‘ergy;,Administralion
- e

<

.

LY

" and. Amerrcan Gis: lA
,calculatrdn procedureséwrllﬁbe grven‘to the Federa‘l*’

s

' .

CBT research has found that significant energy
and dollar savings 4re possible through oil burner
modlﬁcatlons In field work mvolvmg 429 oil burners, it
was determined that tuneups 1mproved average steady-
state efficiency from 74.2.to 76.1 percent. This .
tianslates to a seasonal fuel savings of about 3 pércent.
+»Moreover, virtually all the units were found to be ‘
oversnzed in rélation to design heating requlrements. ‘
Other simple retrofitting changes have been found to -
=have fuel savings ranging from 8to 2t percent A -
homeowner s’grochure and a serviceman’s guide-to
reducing the nozzle size bn oversized umts have been
written and are now being published. The Center will
soon continue this work with evaluationg of thg -, " -
installation. of sealed combustion systemiy, stack ;:
dampers, flue restrictors, heat reclaimersi and blue-
flame burnerseThis will involve a field stidy to evaluate
the pre-retrofit performance of a number of heating )
systems, the.installation of one or more retrofit options,
and ‘a reevaluation of the oil burner’s performance.

E

- -

<

Thls project will gather actual perforinance data _
onthe energy usage of i major household.-apphances in a
series of six townhouses at Twin Rivers,New Jersey.
The data-logging and computer equipment is now .
“installed and its-output will be compiled into a report .
én winter seasonal performance:and summer seasonal
performance Overall, the output of the pro;ect will be a
reliable data base to be'used in standardized-appliance
testing.to support the energy labelmg program.

) T L e a

Over the: years certain consumer products have
become known as “energy hogs:”? Moreover, critical in- o
. formatjon on energy consumption ‘has been depied to  ~
buyers because there was no way-of evaluating the .
operationa} and energy costs of such appliances. Today,
however, the Center is developlng laboratgry tésts,
computer models, and calculation procedures to predict
- the dynamrc and seasonal performance of furnaces, hot
water boilers, central alr-cqhdltloners arid heat pumps.
" Close contact is bemg mdintained. with varrous «

v;nanufacturers and standards wrltlng orgamzatrons to
ensure the accuracy, falrness, andnacceptabrhty of these

* standards. By such.interactidn, it* is ‘hoped that:the -

recominended- procedures will be readlly adopted as
consensus- standards by such organlzatlons as the: -
American Natronal Standards Jnstrtute Air- Condmon
and Refffgeratron lpstrtute Amencan Socrety of
Heatrng,f«Refrlgeratmg and A1r~Cond1trong1g Engmeers,
socratlont«The draff test:and -




PART- LOAD HEATING,
VENTILATING, AND AIR-
CONDITIONING EQUIPMENT (LARGE

Joseph Chi -301 -921-3521
Building Environment Division

National Bureau of Standards
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EVALUATION OF THE STIRLING

David A . Didion -301-921 -2994
Building Environment -BDivision

National Bureau of Standards
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Energy Administration, which is required by law to
publish test procedures for manufacturers to use i
labeling their products. Then, the Federal Trade
Commission will decide. upon the type of label to be
placed on each product.

.
This project is developing test methods in support
of consensus standards for part-load performance and
- rating of building heating and coolmg equipment,
particularly for industrial boilers. At present, equrpment
performance ratings are based on steady-state test
methods. This has led to'a continuing dispute on their
actual field performance. Ultimately, laboratory
.“methods that more closely simulate field performance
will be necessary if manyfacturers are to acgurately rate
their équipnient under part-load operation. Part-load
ratings will in turn allo“/ designers to use the most
energy effective equipment and to design more efficient
systems.

Last year, laboratory studies were performed on
the dynamic performance of a nonmodulating gas-firéd
boiler. A test rig was constructed for furnaces and part-
load performance testing of a gas-fired furnace and an
oil-fired:furnace began in the laboratory. A
mathematical model was developed- to predict the part -
load and seasonal performance of nonmodulating
boilers. mrmg this year, the Center will complete the
process of generalizing its boiler,model to large ".
commercial and industrial boilers and compare’

~ predicted performance with experimental results
available on total energy boilers. The results of this
“work will be published and presented to the, American
Boiler Manufacturers Association for their use. ¢ . .

‘ » * N R &, -
+  The performance of the Stirling engine to date
-has been solely measured by ‘its:manufacturer ahd was
< generally orrented foward: traﬁsﬁ" tation -applications.

‘Therefore, a laboratory evaluatlon of-a prototype engme o 5
~

(10 horsepower) is underway in this project to verify
. claims’under total energy- apphcatlon conditions..
' Conclusrons from thrs laboratory evaluatron wrll be used
for the: larger totalsenergy engmes

-+ The-10- horsepOWer Strrlmg engme has already .
been set: up in: the.laboratory and most of the data
«collected In addmon a f' rstvcut at matﬁ’ématlcally
: modellmg the:

R a
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COMPUTER CONTROL OF HEATING,
VENTILATING AND AIR-

T

David»A-. Didion -301‘ 921 -2994\

Building I;‘nvzronmem4 Division

! ‘ ' !

oA

T Total Energy and Stirlingéngine systems: the

. hours when the building is not occupied (for a savings -

g

Department of Housing and Urban Development,.the .
- Energy Research and Development Administration, the
Department of Defense, Phjlips Corporation, General
Electric, the American Gas Association, and selected -
.design ﬁrms._j" b ]

‘d

B L]
.

-

- Early on, the National Bpreau of Standards
(NBS) reallzed that its owll"ca

e was a national laboratory for deve oprng energy consera .
vation techniques :- €specially those that promise .
s%vrngs to large government and industrial consum\rs._ . .

Earlier Center programs have already acc0unted for a
nearly 20 percent savings in fuel consumption. Under
this project, a central computer-control facility is being
installed to save a further 20 percent in one test
building. The ‘computer will allow a closely time- - )
phrased control and shutdown of all external air during

of 28 percent); will give enthalpy control of all external

air (for a 12 perceht savings); and off-cpil temperature ‘ .
re-set (\15 percent). Eventually, these, technigues wil be g
applled to all the NBS buildings in Gaitfiersburg as ell

"as other Federal buildings nationwide.
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" " “TECHNOLOGY OF WATER . Many answer$ have-beén suggested for the
CONSERVATION . -_ - “problem of water shortages. Two‘requently mentloned
. - > are (1) matching the supply wate( Quality to the’ usage
Mﬂ")’ Jane Orloski -301-921 -3293 ‘with a dual-pipe supply system, and (2) technological ~, .
®Biilding Environment, Division . innovation such as reducéd-flow systems and fixtures.
) - . However, before such techniques can be depended
Sponsor:  National Bureau of Standards ~ upon, a rlgorous testing program must be undertaken to
~ o - : ————  evaluate't ‘the claims of the new systems and the¥r impact
) -+, 0n the users. For example, a recently marketed
. . - -—  reduced:flow toilet had to be flushed twice for hygenic’
' oo o . Teasoas, thereby doubling its water"bnsumptxon This )
- - , 7T project, then, will undertake a number of tasks:
? . *  establish an evaluation matrix for immediate application + -
. T to the wide variety of water and energy conserving
Systems and fixtures; prepare performance evaluation ] -
/ - . : . . testing procedures fof Tlgsses of devices; congduct .
— selected testing of water ‘economy measures; determine .
. e _ base-line demand from*field studies in instrumented 3
. dwellmgs and prepare laboratory simulations of usage  * ° ) y
. . — - _pattems. The results of the work will be made available ' ‘
: -7 ",to manufacturers and ‘code groups alike, as wéll as to
. .o - conservation organizations-and the utilities.
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.. PLUMBING SYSTEMS DESIGN ’ This project is the core activity studymg the total
CRITERIA . - water supply distribution and wastewater drainage.for, .
. bujldings. It aims at providing the techpical basis for the & ‘
;- v Paul 4. Kopgtka ~301 -921 3293 } ~ American National Standards Instltute -A40. - < R
poc Bw(dmg Environment D‘V’-"o" . ‘ Performance-Based “National Plumbmg Code.¥ The S
S : . K, -~ economic cost benefits derived from lahoratory
Sponsc;;;\; National B’treau of Standards ) reduced -size vent findings are bemg accepted in the |
',’-Jg‘ T - bulldmg community; model code ajpendments Rave < +
A \ ) . . been drafted based upon CBT re mmendations. The »
.- _ validity of a new plumbing vent performance standard .
: ' that protects:the public is now being demo\nstrated in
-the field; The 40-year-6ld Hunter Water-Demand“
- o ’ Design Curves are also being updated “These and other
[ T, v . Y activiti€s are continuing, with special emphasis this year
L D ] . onstorm dramagescrrterra The outcome of this - =
e .research are reports that consixtute.a majars’ $ource.of
: . e plumbing data fof national and international groups. -
; . . L * Présentations of techmcal fi ndmgs are. made at wide.
b ) ' ’ . vanety of meetings, apd to ghe Amerxcan Soc:ety of.
! . . - " Plumbmg Engineers, Amerlcan Soclety, of. Sanitary”
t ! N * Engineering,: the Natronal COnference of States on
A . YA e “Building- Codes and. Standards Federal Workshops, and_
R Federal Agency planmng grou A
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PARTICIPATION ON THE AMERICAN The American National Standards Institute
NAMONAL STANDARDS INSTITUTE (ANS) Standard A40, “National Plumbing Code,” was .
. STANDARD A40, “ THE NATIONAL .. last revised in 1955 apd is in serious néed of upgrading. -
PLUMBING CODE” ’ The' Center for Building Technology (CBT) — ‘
v ¢ participation on thisg standards committee is an - ‘
* Lawrence S .Galowm -301 f9ﬁ23293 opportunity for CBT to be influential-in the language < "
Building Environment Divisidn ' adopted in the ¢ode, particularly a related to the perfor-
: ‘o ) ’ mance approach. The impact.of the - new_code will fall
— Sponsor: National’Burea'u of Standards -~ directly upon the financial interests Tor « deve10pers
. , builders, and users of resrdentraﬁ pommercral and
‘ : R . . ' industrial burldln_& ‘The interactions with other water
: o N supply and drainage engineers, inspectors, designe’rs,_
. " L R and-contractors provide special-situations for. direct
v, . . exchange of needs and for problems to be investigated :
e . . in laboratory projects. ) - -
. T o . il B
LIQUID WASTE MANAGEMENT ‘ Water quality problems have in some areas
RESEAREH J . ' brought a complete halt to building. At present, the
" * building industry has a need for a longer look at the
Richard A .Symuleski -301-921 -3293 problems and solutions of wastewater treatment. The .
. Building Environment Division _ project will survey all liquid-waste disposal methods and
e T . . . will develop a series of manuals angd guidelines.
. Sponsor:  National Bureau of Standards -  Together, these sources will constitute an information .
o . . base that the: developer munrcrpal official, planner, and
. oo general public alikg can use in-determining the alterna-
e tives available in provrdrng new housing with enviren-
: mentally sound wastewater management plans.

> N - &
‘ s The Natronal gamtatron Foundatlon has :ecently
formed a committee to develop information about "
' Richard A . Syipruleski -301-921-3293 . suspected contamination of water from' polyvmyl
Building Environment Division | <. chloride piping materials. Current CBT activity in the
- Modular Integrated Utility Systems demonstration has:
identified the need to’ determine the measurement téch-
, ) nology and quality criteria necessary for nonpotable
- CoL J water reuse. Thé problems of known contaminants of
) ‘ "' organic, inorganic, and biological content enterrng ’
. . water supplies from fixtures and piping materials (e g
. ’ . heavy metals, leachates from plastics, lead from Jornts
¢ ‘ ~~and ‘packing) require precise measurement. This project
: ' ’ - ~, ', isafirst attempt to evaluate the quality of such water at v
the*tap. It will'determine requrred levels of_precrsron ’
and statistical validity of measurements to satisfy,
prescribed water quality criteria, evaluate gas
-~ . ‘ chromatography as a measurement technorogy, and
. recommend possible strategies for automation of .
.. R evaluated-test methods for laboratory and field«apphca-
o T L \ tiohs. This project produced the paper“An Evaluiition -
N . o ‘ to of the Applicability of Pyrolysrs-Gas -Liquid® - | . T
: . i S P : Chromatography for the ldentrﬁcatron,of - : Tk
. ‘ - -~ ’ Mlcroqrgamsms in-Water and Sewage Treatment Plant. g
L : Effluents,” which was presented -at the Third Natronal ..o
S P . ' “Cénference.an Complete Water Reuse.‘,_ P : W

b . o4 ¢ er\. ' -
2 . - s w ¥k ‘o . «’
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" CRITERIA FOR WATER SERVICES

Sponsor: National éure&u-of Standards
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F WINDOW RESEARCH: DESIGN This project covers *the beha‘%rorgf pects 0"(
' ' ’ ] . . CBT?.multrdlsmphnary study of wmdows Qfﬁrough the
Belinda Lowenhaupt Collins -301'-921 - simplest solution for reducing enérgy consumption ’ i
2177 . “ =, mightbe the total elimirfation of the wrﬁqw this may
Technical EV‘:’“““"" and APP”“’“O" i not always be desirable froth the standpo:nt of the user,
Divjsion, the designer, or the engineer. As a result. the benefits
" 4nd drawbacks of windows must be specified in many-
® Sponsor:  National Bureau of Standards - terms beforé design critéria can be developed. .
» . A CBT survey of the importance people hold for : -
N a - windows has brought together for the first time a wide © o
) - - variety of infbtmation on the subject. This information .
. . . . was published as Building Science Series 70, Windows :
. ~ - and People: A Literature Survey . Fhe study found that -

o

one function performed by a window is the addition of

) ) . > 7 a dynamrc -active quahty to an interior environment.
" . Other-functions are to give a view to"the outside world
N . « and contribute to room spacrousness "The broad appeal
- : / . of this review is suggested by the fact that it has been- .
~ : . "y republished in the United Kingdom, Italy, and France .
. (as Les fenetres et les.gens) .
X . . ’ . - . )
: . pa - -~
* ‘ P ) X ) 47 . i'
. - ENVIRONMENTAL SIMULATOR | - Under thi§ project, a mobile energy conservation
¢ T ] - '  laboratory will be built. The laboratory will enable «
Robert A .Glass -301 -921-2177 studies of the thermal and visual characteristics of .
Technical Evaluation and Application spaces -- with and without_windows, and with windows
Division . . ,of different types and sizes. The flexibility of the :
' * = . laboratory will enable us to study-the effect of various -
. Sponsor:  Energy Research and ' orientations of a wmdow on daylight and heat- transfer
- . Development Administration,, The adva\'ntage of the, proposed simulator over existing —
' T . laboratory apparatus is the ability“to- investigate the . & v -
. . . combined effects of solar radiation, wind pressures, te ‘
- ot ' peratur€, and rainfall of actual outdoor condrtro::‘e‘gﬁs: \ .
L) ) “*ﬁ;@ < the indoor environment-and_on exterior wall elements, 5 A
e ¥ and, more important, on windows? This facrhty will als&,_,,.,_ s
~ ) "+ _ permit behavioral studies to be performed in areas such ”%L .
as human reactions to wmdow configurations. .
-7 ' IO S |
- s ; ) v O v
. NOISE $N AND AROUND-BUILDINGS This project is designed to uncover the human
e - response-to noise in burldmgs It is generally agfeed that\
Slmone L. Yamv -301 e921 -2177 human response to norse depends upon three param- T
, . Technical Evaluation and Applzcatzon e eters: its amplitude, its frequency spectrum, and the” " . z
thsron - . *o. variations of both of thesé quantltres with time, To _

describe_the noise environment, these three parameters

miist be combmed*'l‘he result is"a psychophysical scale |
) _. and algorithm that relates the noise parameters to a*

o . . "« I subjéctive regponse. The function actually ‘used in - -
K ) ) o~ .. developing the psychophysical scale and algorithm

e - . 2 \ depends upon which aspects of theiresponse and the <
: ) noise are considered to be:.most important. Since this .
o i - selection is made on the basis of a human judgment,’it *

N . %&% . . . is not surprising that there are numerq@%guch scales (at o
o - * - g r

. Sponsor: National Bureau of Standards
- N . & .

s . e - 2 -~ \ . ‘ .
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. ) . . least 35), each _reflecting the pamcular idrosyncrac1es of
’ t . the researcher and his subjects.
. ' - This project is designed to evaluate existing scales =~ -
. to determine their relative importance and effectiveness
- . ' in developing appropriate acoustical ratings for building
) . ey environments -- ones which will satisfy the needs for
v quiet. The work will impact new building construction
T ) - - of all types since it will contribute to the development
I ' ’ *» of codes, standards, and regulations for acoustical
AN _ properties of both:rooms and buildings. .
- k] .

.7

COLOR APPEARANTE : The first part of this research deals’with surface : \
&5 . > - color. Color coding is a common method for rapidly-
*X  Gerald L.Howent -301-921-2177 .. - communicating safety information. Many Governfient
.+ Technical Evaluation and dpplication agencieggand trade-associations have developed over the
. Dwmon . .. years'their own sets of colors for use in identifying

' N ’ “_ ’ " differént categories of traffic signs or warning labels.

- 'Spo'izsiar. " National Bureau of Standards - Most of these color codes contain, for example, a red, s
. V- but the exact shade of red prescribed is not the same in -
- . - ) all the codes. This project aims at encouraging all these
. « groups to choose their colors from a single, limjted set
- of precisely defined colors with explic*h{zamngs.
. - \ . ' The colors of the standard code have already
' . . : , been selected and proposed to the American National .

N ) ’ Standards Institute (ANSI) Cpmmittee ;53 “Safety

) : . . o o Color Coder for Markmg Physical Hazards " The N
3 . oo . remaining effor® will involve consultation on- the
. ¢ . - . detailed wording of the Z53.4 standard and of other ‘ )
. - : o - 2 .- standards that will reference the same colors. ) o
.. ; The second part of the research is on lllummatxoni°
. . ' color. The jntensity-of flashing lights strongly affects’
. . at vrsrbilny, but not in proportion to the intensity. Thus a
o : . - light of twict the intensity is not twice as conspicuous. - .
. R : S The project will concentrate on developmg a *
| conspicuity scale that numencally measutes subjective
- impressions. Lights digggring not only in intensity, but in T
. color, flash rate, or other physical parameters, under T
: . e B ’ different viewing conditions, cin then all be ~~ -«
. . comparatively rated on- t}ii§ comrion-scale. * ' -

-~ s ’ N [ L
- v .
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!
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% j VISUAL ENVIRONMENT - o f Pr@hrmnary studies conducted at-the Center indi- -
s e cate.that the current expenmental basis for reccom- ' :
Gary T, Yo"em“’“ ‘301 -921-2177 X mendmg levels of illumination may bé in.errdr féramany Ty

-

Techmcal Evaluatxon and Agplxcauon common. tasks.: Expenments will begconducted 0 .o n . .

Ce t D'W-ﬂo" © - . o, quanufy the-amount of lighvreally needéd by descnbrng
L TR - the performance "of the'eye under reai-worid conditions. i
Spopsors:  National Bareau af Sl&“ﬁdard.r A*second;part of this: ‘resgarch i is related toveiling ) o
o Enejgy Research and- ., - reﬂectance ‘Ortie-of:the most\iportant determmants of
. e Developmem Admxmslraliort , lightmg quahty is-the geometrical distribution- of light:
£ S = flux and;the: resultmg veiling reflectance (reﬂectance

- ER P thatpartially obscuresﬁthe details seen ‘because it -

. ,' e )
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VISUAL-ALERTING SYSTEMS:
AMERICAN NATIONAL STANDARDS
INSTITUIE SECRETARIAT

Kenneth L..Kelly -301-921-2177
TechnicaFEvaluation and Application

 Division - / -
Sponsor:  National Bureau of Standards
s L
: =
L} r -
. ' .
> Y -~
*

Cd g

#__ -BUILDING ILLUMINATION
~ STANDARDS _ .

- .

A T Iieod'ore Hatienburg -301 921 -3293
BWIdmg Envxranmenl Dm:zon

Spdn:éj;. Energy Rese n:h.and

: Developm nt:Adniinistrationi,

B - . General Sérvices. N
LT Admmulranan, s

NatzanaIxBureau of landards

- {!l:gg“:.h

‘reduces thé ‘contrast). A gooa lighting system even with °

a lower illuminatjon level can bé more ‘effective visually
than a system with a higher iluminance but with poor
geometnc light distribution. Five different types of
_ luminaires are being installed in the Manchester Energy ™’
Conservation Demonstration Building. They all use the
~ same power, but may differ significantlyin their effec-
tiveness for visual performance. -
The results of the study will go to the [lluminating
Engineering Society (IES), the principal source for
lighting standards. They are the sponsors of the,
American National Standards Institute standards on
lighting. The research results will be presented to the
mummatmg Engineering Research Instituie, the -
research arm of IES. Data also will be presented to the
Amencan Institute of Architects. s

The visual-alerting-systems secretariat was estab-
lished at the Center for Building Technology. A prime
functxon of this project will be to maintain liaison with

committees of the American National Standards .

lnlu-tute (ANSI) that are developing or applying visual
‘al;rung systems, as'well as with similar committees in
g0vemment industry, and other standards organiza-
tions. Also, it is anticipated that ANSI Committees Z53,
*“Safety Color Code for Marking Physical Hazards," and
Z35 on “Accident Prevention Signs and Tags,” will -
transfcr their secretariats from the National Safety
Council to the CBT facility. A combination of these
¢ommittees, either th;ough formal fusion by ANSI or at
least by maintenance of a coordinating joint secretariat,
will create an entity corresponding in function to the
International Standards Organization Committee TC80
on “Safety Colours,and Safety Signs.” All major
research work on visual alerting, both here and abroad,
thus#ill be coordinated through CBT :

Tlus pro_;ect will’ dcvelop, undet;combmed

e et T

. Deve!opmcnbAdmmxstta_uon and the. Natiofial Bureat,
of Standard's sponsorsh;p,fncw techmcal data and ‘test

hghtmg requxremcnt&in:all buﬂdmgs.‘l'h; results will

CR

" -‘Have/impact. upon~the*Buxldmg ‘Energy:Petformance-

will-provide: 4 framework

for: ﬂie major: Steps: towara devclopmenr of,performance-

~;ta§dard&fonillummamn.aThe;projcct alscrwiILstudy

the-energy-use; ¢ ;and-infer;

lj‘gl;i_mg_systcm vmh othcrplegn
ati]

Stan\dard»lnmally the project

3
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design. Overall energy impacts of dissipated heat gains
will require a great deal of evaluation. The final
outcome of the study will be new standards; to that end,
sasthe Center is expanding its contribution to committees
. ‘of the llluminating Engineering Society, the National
Electric Code, and the American National Standards
Institute.

-,
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DURABILITY PREDICTION
METHODOLOGY

Durability is often the most important attribute
required of a building component, or material; but it is
the most difficult attribute to measure and predicton - %
the basis of shorg-term tests. At present, short-term tests .4
are seldom satisfactory for predicting long-tetm perfor-

.mance. Thus, there is an urgent need to improve

durability prediction teckniques. This research is‘aimed
at developing durability standards. It involves .

. developing and applying a general method for durability
rediction, maintaining seven natural exposure stations,
tudying the effects of natural weathering and -
ccelérated laboratory weathering, and undertaking a
omplementary. program with the Canadian’ National

Research Council to develop international standards' for
natural weatherinrg of building materials. To date, a
, Tecommended practice for durability prediction has
- been prepatéd and balloted in the_American Society for **
Testing and’ Materials ‘(ASTM) Comniittee E6.22,
“Durability Performance of Building Construction,” and
the important phase of durability prediction,
identification of failure mechanisms, has been studied
using metal-to-metal electrical contacts. The.methodol-
ogy is now being applied to organic coatings. s
Eventually, the reccommendéd practice for durability pre-.  am-
. diction will be processed.as a consensus standard by . °
ASTM. ASTM and other standa ds-setting groups will
- use the standard'to jm i

Larry W. Masters -301-921-3371
Structures, Materials and Safety Division

Sponsor-  Nattonal Bureau of Standards

efit the philosoply of the standard and

-the results of/the Canadian progham to international

Tk -

* SOLAR MATERIALS: PROBLEMS
DEFINITION

Leopold F . Skoda -301 -921 -337_:1
Structures, Materials and Safety Division
'S .

-«

Sponsor:  Energy Research and -

¢
=

—~~~-Development Administration .

7

. basis for identifyifig needed standa

.American Soci€ty for Testing and Materials, for usé

.

tudy the currently available -
systems, with an eye to the p;g!gléms
rienced. Thi¥survey will thenform the
particulary atuned
to the demands and environment bf'solar commponents. *
The outcome of the study will be guidelines for the use
of solar materials, and a list of afeas where materials
standards are most urgently needed. The final report
will be a publication distributed to the Eriergy Research
and Development Administration, other Federal .
agencies, and to standards setting groups such a< the .
! W

the development of materials standards, .

.

\

MATERIALS STANDARDS: .
ABSORPTIVE COATINGS .

. 'While numerous, standard test methods have been

) developed for coatings in bailding con:structic_)n, the per-~

%~ formance requirements involved in solar systems are

" qiite different. For example, temperatures on the
absorptive sugface may feach 250%C or greater, but.. -
standard test methods for coatings;seldom involve tém- .
peratures as high as 100 °C; Thus.standard test methodsy

“to evaluate. absarptive coatings are urgently needed..
- Gn B - - s

Larry W. Masters -301-921 3374, °
‘Structures, Materials and Safety Division

. aSponsor: Energy Reséarch and
Development A‘dminislralign




MATERIALS STANDARDS:
COLLECTOR INSULATION

McCIure Godette -301 <921 -3441

LY
.

Sponsor: Erergy Research.and

Y4 * Developriient ddminisfration,

MATERIALS STANDARDS: SEALANTS

AND GASKETS

Larry Ww. Masters, 301 . 921 <337 14
Structures, Magenals and Safety Division

( L
Sponsor.a/ Energy Research and .

* Development Administration

14

- - MATERIALS STAND‘&RDS' covm

+ e # -t

Aru*rss

EIxzabeth i Clark -301 -921«-3441

'Stmcmres,‘MalerfaIs and Safety Dlvxston

,,./-»i/:,“ "‘. . .,",w . “

LS M

Sponsor. Energy Research and;,"
DeveIopménr Admmts{ranon

<
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The purpose of this project is to prepare draft \
standards. These standards will be based upon resuits of .
laboratory studies and will be+submitteéd to the . ik

-Am ?can Society for Testing and Materials for con- .3
Sideration. as ‘consensus standands

Any loss of heat, other than'Qhrough the transfer

, fluid, reduces the effi iciency of-a’splar collector: For this
reason, evaluation and identifi catngn of thermal insula-
tion as a material to ptovide resistance to, the flow of -
heat from the back of the absorber plate or side of the ‘
collector is of pnmary importance. For,ahe user, proper -
_insulation fesults in an increase in the'} fing or g
cooling efficiency; for the Nation, it promotes our
energy independence.

. The project will involve a detailed study o of solar
insulation materials. Environmental conditions within
the solar collector, and properties of the ‘insulation -
. material that contribute to the performance and.

* durablhty of insulation will be identified and evaluated.
Assessment of this work will lead to the development of
draft performance standards to be submitted to the
American Society for Testing and Materials. .- =~ -

e .

. ! M 7 =
Nuymerous standard test ' methods have bgen <« -
developed for sealants and gaskets for use in buildings. - _|

However, the performance requirements for sealants )

and gaskets used in solar energy systems are not entirely N

covered by the available standards. The. purpose of this .

study is to prepare-draftsstandards for liquid sealants . Lo

and preformed gaskets. The standards will: be based '

upon the results of laboratory studies to evaluate - ° .

available materials according fo the perfot‘mance - .

required in service. Among the factors that affect gasket SO

performance are temperature and:temperature.cycling, -

moisture, ozone stress, ultraviolet_ radiation, and contact T LA

with transfer fluids. The final standards»wnll be ~a
:

submntted ‘to the American- Socnety for. Testing and * o

Matenals for" conslderatxon as’ a consensus standards <. TE
)\ . h . . -
-

- . Soa
.7 b . .

P Tt

Many solar collector desngns mcorporate a coyer -
plate whose purpose ns to transmit solar,energy whxfé

[}

portanbpropertnes of’éo&er pj’“
Iy’ detenorae by siilig ’i%i“’dst
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- ‘ s tuneﬁencountered in solar collectors. Thus, there is an
. ' - ov erxggmg Jeed for standards to be developed.for cover
- ) plates of solar céllectors. ( o
. Many standard test methods are available to .
. . p ~ evaluate materials such as glass and plastic. Ho{ever-
o o . - . the performance requirements for cover plates of solar
- ) T collectors are not entirely covered by the existing test
. . - , methods. The purpose of this project is to prepare a
. . ~  draft performance standard. for cover pldte: materials for
~ flat plate soldr collectors. The standard will bé*based on -
- the results®of laboratory stgdtes to gvaluate available
. materials according to performance required i in-service.
. - .o ) The draft is being developed in coopération with the -
) . American Soctety for Testing Materials (ASTM) Task
T . - S ~ Group on Cover Plates E21.10, “Solar Heating and )
) . " Cooling Apphcatton “’and will be submitted to ASTM
' for consideration as a consensus standard. : /
. .
\ ‘

ﬁ . , ‘ _\ , ~ ] . N

CORROSION OF METALS .. . The’corrosion of pipes and strucstural'metals can

o — AN increase the mainténance cost and affect 'the structurai

- James R¥Clifton -301-921 -3407 . " integrity of buildings. In the _past, the Centes’s work on « 2
. ‘- Structures, Materials apd’ Safety Division epoxy-coatings for reinforcing bars has resultéd in°the,
) . . - incorporation 6f epoxy coated- d bars irf a large number of
"+~ Sponsor: National Bureau of Standards ,. recently constructed concrete bndgeg This yéar, work
Lo . ° o “ wﬂl concentrate on metallic pipes. EIEctrOchemlcal . ;

fe

. . - .- B techm%&es and weight change measurements will be
' usedto-evaluate the effectivéness. of 1nh1b1tor"§1n

: b

e : - o : reducmg,‘the corrosion &Q black’ steel"’copper ‘and

) ~ galvamzed pi Jes. The effects of pH water ﬂowt rate,

. LY

e by,
4o
¢

, . . .- this pro,)ect&nll be pubhshed;fn'the open llterature and
. ’ } 'z, broughtto the attention of the: Amerrcan Socretyrfor
x . - ¥ Testing and-Materials, the-Natlonal Assocrat:on of
PR — - . Corrosion Engmeers, carrosion scl.entrsts ‘and . .
* government and industridl orgamzatxons. A ‘conference.
.- on corrosion of metals in: bulldmggs wxll also b&held at
the: Bureau. . -

. . - o L

< . - - o ) . N N . i ,,:fj'_ } ] - T RS
PERFORMANCE OF ROOEING ’ A performance approach to- the ev‘aiuatlon of, . -
. 31tum1nous meémbrane’ roofing—rs needed,to -ovefcome
. the tradmonal roadblock ks that: prescrlpttve specrfica-

<tions of roofmg matetials pr

“?.__; Robert G . Mathey -301'-921-3407
Strucmres, Matenals and Safety Dms:on;g,;,

~ e et ;ﬁgjr/ﬁasepro‘g?éssed slowlytpartly because roofing ,ashxghly“
Eponsbr: Nanonal Bureau of Standards R agmented hrgh-volume” low-profit busmess. Further, ¢
L. 7 I . the:¢ ¢ C T
. ‘1 - o J— ',,:—-f “‘,‘ . o ) -
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energy,standgomv dlone::A
conSerVative estxmate suggests that 20- mxlho b
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b ~ PROPERTIES -OF RESATURATED
_ROOF MEMBRANES

sl  Robegt S. Mathsy -301 931-3207
. Stfucluresx Materials and Sdfety Dzvzsxop
¢W,4§W .

Energy Research and

- ) Spor;;_or:
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~ oil per year could be saved by imoproving roof perfor-
mance. ‘
’ The Center has appr;oached thrs problem by first -
identifying and studying 20 crrtical performance char-
acteristics of roofing materials. These include tensile -
“ﬁrength coefficient of thermal expansiom, flexural
N strength tensile fatigue strength flexural fatigue
strength, moisture expansion, effects of moisture on
+ strength, shear strength (horizontal and vertical);
‘impagt resistance, notch tensile strength, creep, wind * {
uplift resistance, weathér. test, fire resistance, ply.., )
adhesion, permeability, abrasion resistance, fungus
. resistance, tearing, and pliability. .
In addition,.the project has published a well
received study of.asphalt viscosities at various applica- ..
‘  tion temperatures. Another repdrt showed the effects of )
insulation on the surface temperature of roof '
membranes. A proposed standard method of test for the
viscosity of asphalt at its service temperature was 1
submitted to the Americdn Society for Testing and
Materials and a videotape on roof performance was . ~
prepared for the Built-Up Roofing Systems Institute. ..
.- o

7

R

3, . -

The goal of this' projectﬁ”’i’s to develop datavon the
performance of old brtummous«roo( membranes that .
*have and havé not been’ subjected to “resaturant” .
» __coatings. This information will provrde a basis.far the

-selection of materials and. procedures for the.mainte-

nance of bitaminous roofing systems. In addrtr%n it will

provrde information oh the condition of old roof

membranes to help wrth the decisionto replace or

. repair. : - o

. Roofing- mémbrane sampﬁ les:fot- laboratory tests

will-be selected from burldlﬁgs that have had part-of the | .

roof membrane coated with a resaturant coatmg. '
. Laboratory sam’ples will- mclude membranes of varrous
ages.without coatings and; samples with resaturant;
coatmgs that were: applied. i 03 'years ago. The - ‘
laboratory tests~wrll be camed out as escrrbecf in the

-

~
.

.
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ORGANIC COATINGS

Paul G .Campbell -301-921 -3441
% Structures, Materials and S_a[ety D{‘visior}

Sponsors:  Tri.-Services Committee of the
Department of Defense,
- National Bureau of Standards
v I
- L, . .
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- RESTORATION AND PRESERVATION
TECHNOLOGY

’

' Geoffrey-J .C . Frohnsdorff -301 -921 -3458
3 Structures, ‘Materials and Safety Dzvz.szorr
, ' Qﬁ; " .
: - Spon r:i' 'Nat{éztral Park Service .
: N z h .
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About $3.5 billion i spent annually on paints and ~ +
allied-products, but this represents only 20 percent of,
the total amount spent each year on painting. The value -
of the parnt is rarely as much as | percent of the value .
of the buﬁmg or object being painted, yet marketabil- )
ity and sufsequent maintenance is dependent on the per- .
formance of the coating. Durability and performzh?ce
studies, test method..development, and cooperative
efforts with voluntary standards organizations play
important roles in improying coating performance and
in reducing marntenance dosts. v

This year, a new field test site will be established
fot the evaluation of coatings applied to actual
bujldings. Laboratory tests and outdoor exposures of ?
new coatings will be carried out to evaluate the -
applicability of existing-test methods, and, if necessary, ’
develop new ones. The coatings to be studied will
include vinyl primers and coatings, water repetlent
coatings, and latex thaintenance coatings. In each case,
the results obtained from a range of commercially
available materials will be used a5 the basis for a draft
specification fof consideration bysthe military. A serie§
of lectures will be given as part of a new coatings %
course’ belng de\:lopgd by the Naval Facilities
-Engineering Command. The project is of direct benefit
to the military by providing them with specifications for 5
the purchase of paints and coatings.\However, the
Center’s draft specrficatlons genlfﬂ become Federal

' spegifications, in which form they will have a great ‘

impact on. the industry. .

Y

b
-

-
a5

The National Park Service maintains many .
bulldrngs as part of its role in preserving our national
herrtage Betause of the wide variety of materials*ands,

types of construction in historic buildings, the Park . 2\}{} i ¢
Service Sometimes requires consultatron on paints, .
.~ ~ mmortars, cleamng procedures.and- preservatrves for . ) .
burldmg materials. The' Center’ s Materials and ., oot
Composites Sectromprovrdes consultation®and advite’ B
when ¢alled upon to_do so. Examples might be in. : o
advising on the selection- of paints: for the: White House, - "
preservatrves for an_Indian sculputure in the earth; and-
advrsmg on the possrble deléterious effects of clcamng -
"*procedures on a stone building. Thisproject makes'the =~ . o
services.of the Materials. and Composites Section . .. . ey
available to-the National Park Service on a’ rapid- N Ty
response:basrgo,;whenGVer special knowledge of the ' ' ey
durability and preservation of materrals in historic ~ ~ pre
buildings ¢ arise.’ - ] i
49 # '
i M} ' i
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LEAD-PAINT HAZARDS ¥

Harvey W . Berger--301-921 -3281 .
Office of Housing and Building Technology

Sponsor:  Department of Housing and
Urban Developmrent

“Rye

AVERSIVE 'C@A’I:IIZIGS TO REDUCE
s LEA PAIN’FLPOISOI?NG

£~

Paul G .Canipbell -301 p 1e§441
Structures, Mazen:als and/ Safety Dzvzasggq

. NbNTOXlC YELLOW TRAFFIC
yd
smpmc / .

- PauIG %npbeu -301 921-3441

T«j.: « Specrf cally concerned wrth nonlead plgments for

.

Continuing the Center for Building Technology
(CBT) research on lead-paint poisoning,’this project has
examined the cost efféctiveness of numerous ways of .
removing lead paint from the envirofiment and the rela-
tionship between lead paint in old€r houses and- -body

“burdens of lead in children. ngé:g offi CIW
contractors, and homeowners have been provided with
a broad spectrim. of techniques'for either removing or
covering up lead paint. CBT also helped local
authorities determine the severity_of lead pptsomng in .
their coMmunities by producmg a manual covering an,
explicit survey.method. .

) As a result of a CBT-coordinated survey in
Pittsburgh, which found low incidences of lead
poisoning among children living in lead- paint-
contaminated homes, researchers are more senously
considering other environmental factors (lead -piping,
lead air pollutants) as causes of‘ poisoning. The
Pittsburgh findings may-have 2v@fled large and
expensive programs to eliminate lead-paint hazards from
housing. This year, work will continue on an evaluation
of the accuracy and caljbration standards for lead-paint
detectors field testing will continue on paint abatement
techniques; and a model will be developed to compare
costs, materials,»and effectiveness of all abatement

techniques. . :

o Avdsive coatmgs that will dlscourage chrldren
eating lead paint flakes have been considered by
%Déﬁa tment of Housing and Urban Development.
Smce Tittlengs known about the ablhty of aversive -
cqatm s to rgtain their deterrent properties over long
periods of time, tests for the durability of aversive
coatmgs h'a(i/f) be developed
"+ For eath aversive ‘coating selected for evaluation,
three ‘main tasks were carried out: the development of a
suitable analytlcal procedure for determrmng the
‘quantities-of the essential aversive mgredlents a study
of extraction prdcedures; and an- evaluatlon of theif

- ability t(\w'e retained on-laboratory- prepared painted
“«.surfaces

ér artificial weathering and repeated .
washing: The outcomie of the research was the report,
A Study of the Matemal “Applied to"'Parnted Surfaces ”

v .
P
’ . .

. hd ‘ ):“T:; -
The most widely used yellaw paint? prgn@nt in
traffic c, striping is lead. chromate With the restfiction on
lead’plgment% m’bulldmgs and the possrblllty that- they .
will be banned from.use in hrghway markmgs there ds.a
need to_identify and evaluate. the- performance_ oﬁ‘*‘ s

%ubstrtute -yellow pigments. While; this. project:is -

o
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. . ’ _ .« - marking paints, the techriology gained will provide
. o . * % knowledge about nonlead yellow pigments for use in £,
. ; - * paints and burldrngs In this project, the performance of
. .. yellow traffic stripings exposed at the outdoor. test sites
- ¢ - and by road testing will Re evaluated. The results and
. - ‘ — laboratory tests will be incorporated into a final report
* on the performa.nee criteria for yellow traffic striping.

4 . -
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EFFECTS Ol‘mBICIDES ON* Vegetation can cause severe damage to masgary
MASONRY STRUCTURES B structures. This problem is particularly acute for th¢ *
. - National Park Service? which is responsible for the
James E . Fearn -301:921 -3407 * preservation of several historic forts alonag-Florida’s gulf
Structures, Materials and Safety Division coast. There. the roots of persistent vines and grasses

. . I . easily penetrate mortar joints and .cause them.fo
) Sponsor:  National Park Service -crumble. To keep _th:e forts free from destructive
o T - vegetation requireseither a continuing grooming by
hand or periodic spraying with herbicides. The use of -
herbicjdes is usually less costly and more effective in
Keeping the vegetation under control(-THow‘ever, there is
) . an impoftant question about the long-térni effects of
. _ . herbicides on'the durability and appearance of masonry
structlres. w
The Center for Building Technology i is revrewrng
. ‘commercially dvailable herbicides and their use in
5 v ] historic building preservation programs in' the United
E - - States and other countries. At the same time, the types
) of masongy-units and.moxtars usefrn historic buildings
- - ” - — - " that.are candidates for-herbicide treatment will be
' noted. Then, the processes by which heérbicides mrght
cause deterioration will be identified and a judgment
- . will be made as to whether the types of herbicides
- L commonly. used, or considered for use, are likely to
) ’ cause fugther damage. Examples of possrble effects are
- - dig6lution of-the Taterials, swelling of mortar
V constituents, color changes caused by complexing of
‘ heavy metals ot nonuniform removal: :of syrface soil, and
reducting bond strength betWeen mortar and masonry
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R Masonry Asséciation® mdrcated that air, dust, and wood.-
samples obtaincd from;houses burlt wrth wood: founda-
tions contained-arsenic: Furthermore the- report stated .
that the arsenic levels yere greatly in excess off i

Harvey W Bergrr -301-921 -3281
Off ice of Housing and Burld:ng Technology

o

~

. unrts. . . - -l
. ' 3 . ¢ . o - Yo K
Q‘%‘ ’ e * - . o, i . N N ¢
WOOD'FOUNDATIONS AND v A repoft subn'lrtted to-the: Department ‘of-Housing
ARSENIC T ey . and'Utban DeVelopment by. the National Concrete o

S}:onsqr: Department of Hous?ng and o llmlts establrshed by the Occupatronal Safety a"‘ !lj{ealth,
. . Urban Development “ . ate
%;*&“ .o
. - ) ;_" Zaes
Lo .- 4 - - .
| N - R surfaces, and arr m or neax dwellmgs wrth wood founda- .
. ¢! w&  tions. The prolect also-will-evaluate:the.way arseniic ¢
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‘leaches from wood and the adequacy of chemical and
" other tests that show the presence of arsenic. .

- e . . -
b '

lNORGANIC _BUILDING MATERIALS In this project, relatronshrps are sought between
in-service performance of i rnorgamc building- matenals

Jomes R. Cl'f“’" -301-921-3 407 ) and their composition and structure. Knowledge of

Structures, Materials and Safety Division --these relationships provides a basis for performance

, ’ o tests and criteria. These contribute-to improved effec-

Sponsor:  National Bureau of Standards tiveness. They also aid in making-decisions about the
substitution of materials. The porosities, phase-
composi(ons -mechanical properties, and durabilities of
inorganic materials are determined using techniques
. that include optical sCafining electron microstopy;
mercury porosimetry; tensile and compressive_strength
measurements; fracture mechanics; thermal analysis;
*and x-ray diffraction. The durabilities of materials to
freeze-thaw cycles, to wetting and drying, and to.temper-
ature extremes also are being investigated. Nearly
completed aspects of the project include a study of the
use of waste materials in construction, a report.on
polymer rmpregnated" fiber-reinforced_concrete,’and a
study of the microstructure of cemént paste.

-

-

o,

NONDESTRUCTIVE EVALUATION OF This project will evaluate nondestructive methods

BUILDIQIG MATERIALS%» for determining the in situ mechanical properties and
the physical condition of inorganic building materials.
James R. Cleton -301-921-3407 " ° . Present studies are concentrating on measurrng ithe
Structures, Materlals and Safety Division properties of concrete and on measuring the moisture
' content of other inorganic materials. Last year, Center
Sponsor:  National Bureau of Standards * staffers tested concrete using the’ Windsor Probe, R
; ) . : Schmidt Rebound Hammer, Ultrasonic Pulse, V‘elocrty
v ' measuréments, pullout of cast-in- place mserts,.and the—~
" maturity concept. They also. rdentrfie_d_the rieed for
development of standard calibration metltods atd
.materials for measurements of. moistiire in-buitding*
.-matérials. A -paper, “Nondestructwe Techm ues for . _
Evaluatrng Metalhc’Artrfacts of l-ﬁstorrc lnterest ” also s
was. prepared In conjunctron with. other umtssof the -
Buredu, staffers are “evalliating the feasrbrhty of»usmg
’ neutron diffraction as.a" method for. thefanaTS'srs ‘of. -
‘cements, and .developing. methods for- mterpretatmg
x-ray drt‘fractrbn patt“é%?s.
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STRUCTURAL RELIABILITY

. ~ *
Bruce R . Ellingwood -301-921.-3475
Sttuctures, Materials and Safety Division
L4

Sponsor.

)‘\
[ . )
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STRUCTURAL MODELING

.

Edgar V.Leyendecker -301 -921 -3475
Structures, Materials and Safety Division

.

Sponsor:

Arulon provided by ric [N
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National Bureaw-of.Standards

National Bureau of Standards
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What are the margins of safety and rlsk in '
building design? Thlst\an lmportant question --
especially since the costs.ofexcessive safety margms are
high, and becauﬂstlh{erefxs a critical shortage of certain
materials. MoreoveF, current design criteria do not
provide a consistent margin of safety because of failure_
to explicitly consider uncertainty and risk, and .
consequently may unduly penalize certain materials and

) lr}:r;?nvatlve‘struct}xral designs if extrapolated to apply to .

+

o

Existing realistic data on applied‘loads and’
“strehgth of building materials-are bein compn)ed and‘_
their statistical variability analyzed in an-effort to asses
reliability as a risk associated with various limit states.
The American Concrete Institute standard,, Wthh .
governs concrete desngn in the United Statés, has been .
selected-for a case study. Usmg probabilistic analysis,
design criteria consistent with current acceptable risk
and uncertainty levels and with the objecti®es of this
standard will be developed Alternate formats are being
studied to see if one material- indepeMent set of load
factors can be provided that could then appear.in a
“loads and general design™ type of document.

. This research will be of great assistance to
national standards, organizations in their ¢ontinuing"
ef(Q"ts to set appropriate safety and serviceability
criteria to structural design. It also will be helpful to
Federal agencies involved in building standards develop-
ment.
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Full-scale testing of structures is seldom practical.
As a result, experimental stryctural research is normally
conducted using reduced-scale structural models.
However, since the parameters affectmg resnstance
usually cannot all be scaled simultaneously, snmlhtude
requlrements of the structural model are _frequently ,
" - distorted. The vahdlty of scale model tests lS sometimés
questioned.
The development of a methddology that would
accurately account for the distortions from reduced
-, SCale structuraL models would be.a valuable cqntnbutlon
to' strictural engm}zenng and 'should lead to-cost ngs ‘
by decreasmg thelneed to test larger models than are
necessary, At th Center for Building Technology,
prelimipary stud tas resulted in a partial listing of, -
needed fesearch on yery large fulkscale structures or
<lemenfs. Examples are composite conc¢rete-steel
column$, concrete filled pige (thin walled) colimns,
continuous deep | beams and interface shear transfer'in
reinforced concrete5 Current large, scale studies in
interface shear transfer in ‘nuclear reactor containment
vessels will be assist&d by these basic studies in
structural model distortion:

L3
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THE SHEAR TRANSFER
PHENOMENON IN REINFORCED
CONCRETE

“Edgar 'V . Leyendecker -301 -921 -3475
Structures, Materials and Safety Division

Sponsor:  Nuclear Regulatory Commission
Al .
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UPDATE EXCAVATION AND
- FOUNDATION STANDARDS

Felix Y . Yokel -301.921 -3475
© Structures, Materials and Safety Pivision‘

.Sponsors:  Department of Housing and,
Urban Development, .
National Bureau of Standards
< ¢ i
I S
* M :/ \ * -

The containment building at many nuclear power

« plan®is curréntly remforced concrete consisting of a“

. system of orthogonal and dragonal rginforcement in
each face of the wall. Large reinforcing bars and high
percentages of reinforcing steel are used. Current design

= assumptions rely heavily upon the resistance of the
reinforcing steel and very little on the resistancé of the
concrete or the resistance contributed by the interaction

* of the concrete and the reinforcing steel. The
mechanism of interface shear transfer may provide a
rationale by which these effects can be taken into
consrderatron in the design of the' containment building.
‘ImproVed design criteria could result in substantial
savings of reinforcing steel.

Stress or deformation fields and the resulting
mechanisms that will be studied in this research occur
to some extent onaall reinforced concrete: building struc¥ °
tuses, especially when they are’ subjected to seismic
loading. Thus, results from this research will not only be
applicable to nuclear power plants but also to the walls,
beams, footings, and pile caps in other types of
buildings.

This-project will begin with laboratory tests on
relatively small specimens proportioned front
prototype structure. This approach will allow study of " -
the basic mechanisms before investments are made in
large test specrrnens and test equipment. The initial tests " ~ -
will use quasi-static loading. If found to be appropriate,
an experimental program will be continued to further
verify the use of the interface shear mfechanism using
" Jarger test specimens. and cyclxcal loadmg - B : \

-~

-

Lt

7
. The National Bureau of* Standards (NBS) IS wospm. |
o' cooperating with the American Society of Civil
- Engmeers (ASCE) in ' the preparation of an updated
_*National Standard for foundations and exeavations. The «
' Department of H"ﬁsmg and Urban Development furids
are being used to prepare a draft standard. The NBS' -
funds help support the secretariat of the committee,
whrch is a full ASCE committee chaired by the.project
leader. After r&achmg committee consensus, this stand- .
- ard will become ‘%t official ASCE and American
National Syéndards Institute Standard that can be b
“adopted W Teference by, the United States building -
odes. It is hoped ‘that a national standard will help -
.reduce the losses caused by foundation failureg which . L
now average 83’ brlhon annually ) ’
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IN SITU GEOTECHNICAL.  °
MEASUREMENTS ,

- - Felix Y 7Yokel -301 921 -3475* '
StrucuKes. Materials a\nd Safety Division
/ - N
v Sponsor: ,Nationa{ Bureau of Standards
. ’
w 7 »
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PROVISIONS FOR mx&asmmcs
. LOCATIONS - :
. . L

Felu Y. Yokel -301 -921-3475
Structures, Materials and Safety Diyjsion

C, §;;qn§or: _ Department of Housing and
T * -+ - Urban Development
A\ .
* e h) 4_/
S\ ’ L

/ / Do, .
¥
' CAPACITY OF REINFORCED
- ) M&SONR\Y SHEAR WALLS
&m,
S .George Fattal -301 -921 3475
Strur:wres Materials and Safety Dwman

L2 - P

S)ponkor: National Bureaﬁgf Sumﬁrd)
) .
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« recently developed pressure meters. Since W 1at

i

1S

The recent emphasis in geotechnical engineering
* has shifted t0 in situ measurements. This shift has.come

about from the realization that disturbance and scale
factors place unsurmountable limitations on the
reliability of laboratory measurements. Likewise, great
strides in in situ-measurement technology have recently
been made. S ¥

As a first step it is planned to produce. calibration
techniques for the Standard Penetration Test (SPT), -
which will in turn lead-to an improyed SPT standard.
Considerable benefits will be derived from an
improvément in this test, since .it is widely used in soil ¢
exploration and foundation design, and more fecently in
soil Hquifaction studies. Calibration will help to clear up
the confusion now caused by differences between A
various test procedures used in the United States and’in

failures have historically been such an impo¥%§
in building loss, the improvements offered by this - -
research will go a long way toward making our buildings

safer and longer lasting.

-
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This project is preparing a set of guidelines dnder. ~ .

whlch the Department of Housing and Urban -
Development can, permit the constructqu of housing
under' one of its programs in areas that are already

_undermined, or areas that are likely to be undermined o

in the future. These gNdelines will cover four areas:
Guidelines for Site Eyaluation and Acceptance;
Guidelines for Site Development and Housing .
" Construction; Supplement to the Minimum Property

o Standards for Mine Sulisidence Areas. Since the mine
subsidence problem will becore mate sever® withthe *
increased utilization of-our energy resources the guide-
lines are important and.will help fgdpcétlosses by rec-.
commendmg*appropnate preve%twe measures.

[ » A1 ' Va'-r - . N

. P L -

Research needs for sexsmxc-resxstant masonty con’-
struction were identified in a September 1976 National
* Bureau of Standards/National Science Foundation - ©
Workshop. One of the top priorities-was the need tg -

. establish reinforcement requirements in masonry shear-

walls. At present, 90 percent of the masonry construc-
tmu in the Umteg States is unteinforced and is located.
in Seismic:zones 2 or below (relatively low. seismicity. on.
a scale-of I to 4). While there.was genét’al'agreem;ut

- on the need- to‘use reinforced masonty in high seismjc.
risk argas (zones 3 and 4), and a good deal-of ongoing.
research i§ focused on masonry constructIou for sucﬁ

- ~
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. : .7 @\ regions, there evolved a~¢onsiderable divergence of * -
- ‘ ‘X . opinion about whether the masonry in lower risk areas t .
’ . _ should be reinforced, and\if so; what amount of * s
- . ) remforcement would be needeq. - :
BN ) ThlS‘prot)ect will estabhsh a new test method that - ’
N offers: loading of m‘asonry walls in the reverse flexural . 9
, ' mode typical of masoﬁry pl!r elements in actual . e
. . buddmgs. an accurate assessment of the forces
) =~ ardBsmitted at the specimen boundaries; a' procedura
+ that can be effectively applied 1o masonry having -
dlverse composition, sectional configuration, and
. . . remforcement arrangement; and a plan that readily .
’ ) *  lends itself to study thg,effect of oblique forces on shear
y © . wall strength.

-
;- .

JPREPARATION OF THE AMERICAN "Present masonry standards are fragmented and
NATIONAL STANDARDS INSTITUTE sometimes.contradictory and do.not adequately reflect
STANDARD A41, “ REQUIREMENTS the state-of-the-art. This is especially true in view of
FOR MASONRY” - recent developments, such as the revision of seismic

: design standards and the introduction of ultimate:load
‘. Felix Y . Yokel -3G1 -921 -3475 . designs for concrete. A new comprehensive masorry —
Structures, Materials and Safety Division standard is urgently needed. The overall goal of this -
. . v project is to eventually introduce a single comprehen. °
* “Sponsor.  National Bureau of Standards sive national standasd for masonry through the
= < . : American National Standards Institute, as Standard .
A4T. ‘ = ) .
. As a first step, the present Standard A4!, which

e oL * - is outdated, Is being Tevised and resiSsued as an -

- ) _ empirical standard (at least 80 p percent of all masonry-

~ construction is notengineered and thus would fall under .

.. ) ) ,the provision of the empirical standard). '

: ’ . . * The approach is to provide CBT sponsorship-until
’ - the empirical standard is adopted, and to subsequently .
P T . ‘actasa catalyst 10 brmg resources from wnhrrrtheqam— - -
RS A - . fmon to adopt a standard for engineered masonry. %, .

A Ao ‘ - ) .. o ": . T

-~ FUNDAMENTAL MECHANISMS OF ..  This project will investigate the intensity and - ST
WIND LOADING CT spatial extent of wind pressure fluctuations acting on. - PEE
SEe s . T . . bu‘ildmgs. It also will develop simplified. eqmvalent- -
Rickard D . Mﬁfshall -301-92¢ ~3-?7.5 * foadings:i {that can be used in ‘building codes and stand~ S
o Slruaura, Malenals and Safety Divisiort ards. The.project will involve the use of wind- pressure P

" o . measurémients obtainéd on fullscale ‘buildings ovef the”. - *
e SPORSOT: National Bureau of Standards pat several years and from recent.wind tunnel studies,.* - & m
. the validity of which has. been established through I -
correlation with full-scale measurements: Desxgn wind . .
) S speeds will be reasséssed for-the purpose of ¢ ensurmg -
. - . .o _. consistent levels of s{ructural safety.-" .
e . * . ...y Inthe past, the American National Standards: . o
g No . Institute (ANSI) Committee AS8.1, “Building Code e Do
) .o e h . Requxrements For Minimum Desngn Lb’a"ds In Bunldmgs%‘ ; # .
Capn - T ’ o and-Other Structures™ has relied heavnly on the Cénter’ :
. } -rvens. ey . * - . ) R ',:.

y
»

3
RIS I

v ¥
PN EVENR H;‘»m» ‘f,h",.
L]
)t
A

L]
i

t

XYY
+

q ¥

W




o ’ ' e

"

COUNTRIES

Richard D Marshall -301 -92] -3475
. Structures, Materials and Safets Division

-

Agency for Internanional
Developmén:

Sponsor:

. ADMINISTRATION OF THE .
SECRETARIAT, THE AMERICAN
o "NATIONAL STANDARDS INSTITUTE
' " - A58, “ BUILDING CODE
REQUIREMF/NIS FOR MINIMUM
" DESIGN-LOADS IN BUILDINGS AND

‘ . OTHER STRUCTURES” .
; o '~ Robers 4’.Cnsl -301-921 -3471 ~ -

:j; ‘ Structures, Materials and Safety-Division
oo, e - e -
. Spangoi: " Ndtional Bureau of Standards
o e . r

HIGH WIND STUDY FOR DEVELOPING

-

.

H
¥
-l

s - —— . >,

for technical support. This support has included
research into those areas which have not received the
attention of trade associations and which are not'suffi-
ciently basic in naturé to m@; the support of the
National Science Foundation. Because some madel
bulldmg codes Have expressed specific reseryations
about provisions of the ANSI Standard A58.1-1972,
which relate to localized loads on building elements, it
lS important that a reassessment of tnbutary loadings be
carried out. . - /

- A Y

pronsnons for fluctuating wind pressures algng th
of roofs and .walls, (extreme negative pressures 1
regions being one of tRe\primary contributors t
building damage’) This research effort has grea
potential for reducing wind damage (thereby greatly.
reducing 0ss of life and property, the dlsrupuon of .
development, and thie costs of disaster relief) in the
United States and in other areas.of the world. -
Beneficiaries of this research will be-the design -
profession, %gul"tors researchers, financial lending
institutions, manufacturers, and building owners and
users. Technical data resulting from this study wxll be
made 2available to the Afierican National Standards

Institute AS8.L subcommmee' “Minimum Design Léads -

/’.
?

/

/o

.

in Buildings and Other Structures.” The project’s results *

, =-have provided the first step in‘revising the Phlhppme@-—r-

Natiopal Building Code, ‘Section 205, “Wind Pressure.”
Pro]ect results also will be considered as building codes
in the Caribbean area are revised. A 5-volume report,

« Building To Resistthe Effect of Wind (Building Science

Series 100), and a useroritnted report, 43 Rules: How
. Houses Can Better Resist High Winds (NBSIR 79-1197)

- y-will be"published in the Spring of 1977. s

- —

“ N -

A measure of today’s national need:is the flow of
inquiries to the American National Standards lnsutute
_ (ANSI) and the Center for Building Teehnology (CBT) °
* regarding the use of the _present standax% for loads*on
buildings. Jt is obvious that 4 consistent 3t of design
loads should be used and that a particular sttucture in a
particular geographical location:shauld be able to ~
withstdnd the same load on it regardless.of which code -
is applied. This is not the case today. A primary
problem that the committee is directly addressing,is the
confusion‘in the use of load factor design, which has
resulted in d!ﬂ'erent load factors being used for different

P ad
structural- matenals '25;’,. . .
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.  IMPROVEMENT OF HONEYCOMB
" CORES "
o s ~ s :

.” Thomgs W .Reichard -301-921-3475
Structures, Materials and Safety Division

L ]
/ Sponsor. 'Departmem of the Arm)v Natick
‘ Laboratories

EV-ALUATION OF M()BILE _SHEI;TEI.(S

. . = - James R.Shaver -3QI : 921-3475 ‘
S Strucmres Matenals and Safety Dmsq'
%, . -

Sponsor United States Air-Force

.@i , t - \ ‘
FIRE- ntsxsmN'r STRUCTURAL
DESIGN .

>

Bruce R .Ellingwood -301-921-3475 ~
Technical Evaluation and Appllcauon ,
il Dwman v

— ~  Sponsor: National Bureau of Standards

.

The CBT Secretariat also includes the USA . .
Technical Advi%ry Group Administration for the
International Organization for Standgrdization . .
Committee TC-98, “Bases for the Design of . -
Structures.” The Secretariat responsibilities will be main-
tenance of the current Standard, ANSI AS58.1-1972;
formulation, organization, and coordmatmn of the AS8
Committee; and coordination of revisions to the current .
standard (estimated for completion by 1980).

-

All branches of the military use lightweight, air-
transportable, rigid structures that serve as combinatjon
shipping containers and shelters for many types of .
tactical and life-support services. The use of these
shelters has increased so rapidly in-recent years that . .t
life-cycle costs have.become a major economic factor.

These shelters are fabricated from either paper *

honeycomb core or foamed plastic sandwich-panels.

The shelters however suffer from any of four frequent .
defects+ improper panel fabricatiomprdcedures
(adheswe bonding), inadequate performance of the
core, poor choice ‘of materials, or inadequate design. To
solve these problem¢, the Center is undertaking a three-
phased study that will: establish a technical data base
for improved honeycomb core criteria and companion )
test methods; evaluate trial manufacturilé runsof - - -
honeycomb cores made to the improved requirements;

and help the industry establish improved quality-control

procedures for all honeycomb sandwich panels. 4

- .

“The Axr Force accepts its mobile shelters based ,
on the results of structural tests that are believed to
simulate the transporation and operational loads that
_the shelters experience daring their service lives. ~
" However, this procedure can lead to shelters that are
over-designed with respect to certain service loads; it
- can also be costly when the shelter fails to pass some of
the required tests. In-this pro_]ect structural models are - -
developed to predict the response "of particular shelters - L
to loads that the shelters will experience in use: Field -
" tests are then used to prove the validity of the models,
The models in turn will lead to better shelter designs.
- - \
p:
Fire resistance and reserve load carrymg capaclty
for’ remforced concrete structural members exposed to
severe fires is an important engineering problem in. view
of the economic and human costs involved. Fire resistiv- ;
ity of structural members is currently determined by ’ o

evaluating their behavmr ‘when subjected=to a standard *
American Socx:’ety for Testing and Materials fire test. -
This may be quite costly. Previous research by.the . Sl
Center has-produced a ‘gcomputer program that - . T
- . . <%
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FIRE ENDURANCE OF FLOOR
CONSTRUCTIONS

Jin B.Fang -301.-921 -3461-
Center for Fire Researc{z

Sponsor:  Department of Housing and
- Urban Development
. - .3"\,‘
L ] ' ’

velo

nymerically simulates the structural résponse to the-
standard fire furnace test of a simply supported beam.
_1n this project, the limiting states of structural per-
formance to which the design criteria are directed will
be identified. Although current practice is to determine
fire resistivity on the basis of endurance, other criteria
may be more relevant, such as reserve load-carrying
capacity. Moreover, the occurrence, duration, and
severity of fires are random events,.and many of the -,
material properties and design parameters are random
variables. In view of this, the development of design- -
aids should have a statistical basis. Accordingly, existing
data on fire performance of structural members will first
"be examined to determine variability of behavior and
correspondence, if any, with behavior in the laboratory.’
Correlation of member performance to current fire

design criteria will be established, and factors over
which the designe

has some control and which signif-
icantly affect perfc%mance, in fires will be identified

A =

L3

Fire statistics indicate that basemient fires are
responsible for approximately 26 percent of the tatal
residential fire fatalities, exceeded only by fires :
originating in the family or living rooms. The problem is
that unprotected loadbearing structural elements may -
collapse or burn through. This preject, with technical

support from the National Bureau of Stangard’s Center
- for Fire Research, will establish a realistic research-
based.foundation' for fire growth in residential .
basements. The test procedare to be developed will be
based on measurements from full-scale fire tests using
actual representations.of residential fumlshlngs, rather
than extrapolated estimations based on congljtions -
existing many years ago. By performlng thé*basic
research on fire growth, followed by evaluation of
typical proteciéd ‘and unprotected floor constructions, -
and by, sgppomng these with analytical calculations, the
ultimate recommendations will be techpically sound and
adaptabl to many alternate types of construction.
Project results will be given to the Department of
Housing and Urban ] Developmenhn the form of reports
with recommended criterja; to professional engineers,
such as the American Society for Testing.and Materials .
and the:National Fire Protection Association Firé Test .
Commmees, in terms of test procedures; and«t6_code
off'cnals in the form of recommendations for safety
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BUILDING PRACTICES TO REDUCE
DISASTER LOSSES

Charles G . Culver 2301-921-3126
Office of Housing and Building Technology

- [y

Sponsor:  National Bureau of Standards -

-

7 ' % ’

.

'FORMULATION OF SEISMIC DESIGN

PROVISIONS

James R . Harris -301-921-3361
Office of Building Standards and Codes
Services . * .

Sponsor:  National Science Foundation

EARTHQUAKE- RESISTANT MASONRY

Robert A .Crist -301-921-3471
Structures, Materials and Safety Division

Sponsor: " National Science Foundation

This is a continuing’ﬁrojé}:t to improve the way
buildings are built -- specifically tq help them survive

» floods, hurricanes, tornadoes, and earthﬁg«akes The

program results in design requrréments@nd standards
that become a part of:professional practice. The seismic
design provisions being developed as part of the
program Will reduce haman and propegy loss due to
earthquakes. The General Servnces Administration has

« . used a method developed by the Center to establish . -

their hazard assessment computer program. Also under
this project, post-disaster mvesugauons are conducted

after earthquakes,.tornadoés, hurricanes, and other -

]
extreme or unusual loadmg conditions, such as construc-

- tion failures.

4 - N

The purpose of this project is to facilitate the”
development and use of the seismic design provisions
that are currently being developed for the Center’s
Disaster Mitigation Pfogram by the Applied Technology

. Council (ATC). Thls isa collaborauve effort with

Carnegie-Mellon Unlversny,

The seismic design ‘provisions address the
earthqual’ce problem on a national basis with inputs
from research, desrgn and industry groups. In addition,
the proposed provisions gre morecomprehensive than
existing provisions; théy include requirements for archi-
tectural and mechamcal/electrlcal companents as well
as for structural design. -

This project assists ATC by making '
recommendauons to them concerning the clarity, '\
cqmpleteness consrstency and accessibility of the

‘provisions. The project- assists the: implementation-and - - -

use of the provrsrons by publishing a formal
documentatioft of the loglc of the writtef provisions and
alternate organizations of the provisions fo \e{cl/al
<interest groups. The recommendauons fo{r-iD
documentauon and alternate organizations are based

upon a systematic analysis incorporating decision tables,
topological nétworks, and hierarchical classifications, .

"This project, then, is designed to facilitate the goals of -

earthquake disaster ‘mitigation by assuring that the
design provisions produced are usable for building,
regulations.

/S.

;m.';f,.

. Ko
Ko

Résearch pro_;ects on earthquake resistant
masonry construction aresfiow in progress nationally |
anﬁ internationgally. Researchers code and standards
wnters designers, and the construction commurmty need

to be informed of the ngw ‘information and have, accessam .

to it, Desngnn%r&rtena for Masonry structures are .

techmcally laggmg by 110 to 20 years behmd other ¥
' :

. .
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- materials such as wood rced concrete, steel, and .
aluminum. The development of improved design criteria
for masonry is a significant component of the disaster .
mitigation program The-Center ran a week-long ’
conféfence o the: topic at Boulder, Colorado, lastsyear, -
The proceedings of that meetmg are available to
designers concemed with seismic loads*and to ‘the : pro-
fessnonal commumty in general.
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ARCHITECTURAL PERFORMANCE
) FACTORS-IN ENERGY
B CONSERVATION

Edward A .Arens -301-921-3595 -

. " Building Environment Division
. R ‘ N
> % -m -
Sponsors?  Department of Housing and

Urban Development,
Energy Research and )
Development Administralion

: /
»
ARCHITECTURAL ASPECTS OF — °
WINDOWS

S .‘Robert Hastings -301-921-3595
Technical Evaluation and Application

Division <
- - . -
Sponsor:  National Bureau of Standards
< _ -
s
* A . - -—
i
L4
& . Vo . » o« o N . -
- . - e ﬁ- ) -

HUMAN BEHAVIOR IN FIRES
I L) .
s . Fred 1.Stahl -301;-921-3595
Technical Evaluation and Appllcanon

»,:.

Sponsor:

and Welfare
1 —?3 N 4 <
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Department of HE‘Ith Iz‘ducano’
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This project will determine the energy consump- _,

tion“implications of archltec.t.ural design, particularly
design that adapts to and capitalizes on its surrounding

for buildings. CBT re earchers will study the range of
energy use and the mathematjcal functions describing
these design factors:. sfting
buildings; orientation; envelop (wall§, windows, doors,
roof, floor); thermal mass, interior proportions, and
space utilization. The result of this work -- on single-
family residences and on buildings -- will serve as _input

. to proposed building energ}’performance standards.

B o

) \
Until recently, the energy consumption of
competing architectural designs were of little concern.

~ The mechanical and illumination systems could always

be designed to compensate accordingly. The rapid
escaldtion of energy costs_has changed this situafion. It

will conserve enecrgy be identified and that lighting,
cooling, heating, and ventilation load calculations be
sensitive to such design subtleties. Win‘dows are a

* climate, for input to the development of energy budgets

ative to terrain and other-

4

.

- is now important that architectural design strategies that”

ceitical consideration because they may be responsible )
for up to 40 percent of a building’s heating and cooling

loads, or they may actually réduce these loads. This

project will identify energy conserving design strategies

for windows, evaluate their energy effectiveness, and
assess non-e€nergy consequences of strategies to )
conserve energy. In addition, this project will assist in
-the synthesis of architectural design strategies from the
thermal, psychological, and economic constraints. A se

t

of interdisciplinary guidelines will then be published and

a Federal workshop on window research will be
conducted.

g °
L .

Each year, a great many people dle or are mjure

d-

in fires. And-among the elderly and infirm the statistics .

are, not surprisingly,” especially high. Thus, the primary

\aim of the project is to develop a model of occupant /

beh‘avnor 4in fires in health.care facnlmes for the

and relationghips, guiding future research and data

‘purposes of: exposing and.estimating gritical parameters

collection, and constructing tool¢ with which architects

can predict the impact of design decisions upon
occupants¥ability to escape, and otherwise protect:

_ themselves, during building fires. As a first step, the

Center is developing a computer»slmulanon with™ t)le

-emphasif 6n human behavior.’ Penpheral systems such

as firefSmoke mlgl‘&llO%Ol‘ computerographncs are
I

important to the overall-researchnprogram. The
;simulation shall be designed to- bez: compatible with, -

® g5 -
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| L4 . *°  existing threat-migration and graphicsxutines. This
i . - project will provife an opportunity to explore the * o
, . < problems of simulating human responses to firé events

.+ - much more systematically, in greater depth, and solely-
. in réation to health-care facilities. The end product will
" be reports that document the systematic development of
the simulation model as well as the operational char-
. . - . ’ acteristics of the simulation program.

. | L O ..

ARCHITECT- IN- RESIDENCE : To strengthen the.link befWeen the design profes- . -
. o sions and the buildingeresearch community, the
Porter Driscoll -301-921 3704 American Institute of Architects and CBT jointly select
Technical Evaluation and APP’“‘““"" a practicig architect to work in the CBT setting for | R
Division year. This is the third year of the project. In previous ) P
. « « Years, the architects have worked on solarenergy, . =
Sponsor:  National Bureau of Standards natural llghtmg. and acoustics. This year, the architect

will concentrate on the effectiveness of the w way CBT ) /‘—\
‘research is communicated to working architects. The ‘
d immediate beneficiaries of this project will be the
A . architects of the United States who will be encouraged .
to interact with the National Bureau of Standards - <
. through their professnonal society, the Amencan
J “Institute of Architects. This.project is supportlve of
) other National Bureau of Standards activities,
- particularly other architectural projects-and the
Architectural Graphic Sla:zdar'd;'l'ask Force. ug

.
]

. . pF .
POST- OCCUPANCY EVALUATION OF In l97izf.t Afts Endowment Fedéfal ° > At
. GOVERNMENT BUILDINGS . = Architecture Pgdject recommended that Federal - N
buildirgs specifically. considef human-needs. One of .
Arthur 1. Rubin -301-921-2177 . their fecommendations: “Post-occupancy ‘evaluation.of -
Technical Evaluation and Evaluation buildings should ificlude an analysis on how bulldmgs
Division o s meet;gommnmty and user needs. " In addtess;ng the: - & @; *
i " _ subject of résearch it states: *“What can safely be sald is FEEN

{ 1 Sponsqrs:  Government Servtces Admmz- , that there is not enough architectural research and ..t
Lo - ' stration, gevelopme&t .in or out of goyernment, and more _ Wk
N . Nauoaa]. Institute of Heallh specnfically. not enough deahng with the'ways thai™
X ) ' buildings relate to their-users.” The report underlines s

’ - L ’ ) ’ , o ? the Endowsfrent’s responsibility for upgrading the design

‘ . function for federal buildings through “extendmg the .
S _concerns of Federal design excellence to- goVernment \
-+

A2

\personnel, fo- -design consultants=and to_the; general .
: public.” The post-occupancy evaluatlon pro_|ect is a
ro- ' . S response tor these issues. Thexcentral phrpose of this 2 SRS
; ) ) - : projéct-willste to develop a preltmlnary set-of measure- B,
- / : : \ ment. procedures‘?‘for post-occupancy evaluation. . :
e, e . A buxldmg will be chosen from-each pamcnpatmg
b ] - — ' mﬂederal agency an&wnll be- evaluated‘from one or. two
A : , env1ronment—behav1or aspects (dlrectlon-findmg. ‘
L ' s auditory- pnvacy) of -interest 1 to the.researchers and to
the agency. Sincezedch bunldmg will: have dnfferent

%

}%% activities, the aspects studled»and the methadnlogles
o , used can be- evalﬁt;ated across morﬁe:'than.:one/bunldmg e
ol ? = .
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' . SAFETY IN BUILDING EXCAVATION » Under this project, the Center will develop a mea-
: ot . . } surement system and install it in brag%éxcavations to
Fellx Y.Yokel -301-921 -3473 determine the forces acting on.brates, their variability,
Structures, Materials, and Safety Division and their relation to displacements. The measuremengs
. ' will then be used to verify CBT’s analytical methods for
Spogsor: National Bureau of Standards evaluating the stability of excavations. The technical
® . . challenge of the work is to develop a reliable measure-
ment system.for determining. the pressures acting on
= o . excavation bracing and the displacements experienced
- - L

by the bracing system as the excavation proceeds, and
to later use these measurements to determine actual .
pressure and displacement and their correlation with the

type of bracing system usgd.
P R, . . .

D S

SAFETY IN CONCRETE BUlLDlNG This project is concerned with-critefia and stand-

will be developed to study the parameters that affect
the distribution of loads between the formwork system
- and th} structure. The technical information’ developed
o from thjs pro_|ect will be apphed to industry,through the
Y ] ' American National Standards Institute, and to
N\ - L mandatqry Federal standards through the OCcupatlonal
' V . ] . Safety and Health Administration. It is expected that
. . the project’s results will significantly improve safety in
construction.
- : " ) <

L]

ESTIMATING THE STRENGTH OF One of the most critical judim.ents'to be made in
CONCRETE concrete construction is-the decision to remove the

’ - ) formwork and sh’ormg Most of the serious accidents in
Hai S .Lew -301 /924 -3852 concrete construction occur when formwork or shoring

« « Structures, Materials, and Safety Division, is remoyed too soon. However, recerit research at the

S e . Center indicates that the strength of concrete can be

§ ¥ Sp%nst;r: National Bureau of, Stindards N reliably*estimated using a factor combining the curipg
P . e ’ temperature and tfie curing penod This factor is

- termed the matunty of the concrete. This project will
. develop and test an electronic measurement device that
. will automatically and contmuously compute and

< T " , -displdy the estimated early- -age concrete strength, using
"y L e ¥ . s3uthe maturity concept. This i instrument, if shown to be
Ao - v -
e rehable would be usefu‘to the construction industry: —

CONSfRUCTlON ards%(l)r safe desﬁr[, erection, and removal of formwork °
. - " and shoring duting concrete construction. The first
Y Hai S.Lew -301 -921-3852 ’ phase includesu{\‘s(udy of strength gain characteristics of ~
Structures, Materials,-and Safety Division concrete and a determination.of the effects of shoring
o v ' imperfections. Previous research has shGwn tha the
. Sponsor:  National Bureau of Standards’ magnitude of load imposed on the structure during “con-
- - . struction is sometimes greater than the load that the
_ v finished structure is designed to safely support, An. -,
. ) ) analytical procedure in the form of a cdmputer model

«
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PARTIC]PAT]ON IN THE MER]CAN d Voluntary standards committee work for
NATIONAL STANDARDS: lNSTlTUTE‘ improved safety standards is a continuing effort. New
COMMITTEE A10, “ SAFETY . standards are developed.when new or different
~REQUIREMENTS FOR ptocedures.are put into use, and old standards are
CONSTRUCTION” ré&ised when newand better information becomes ~ *
- available. In this regard, this program is a continuing
- Jarmes O B’)’S"" *301-921-3851 .one. The Center will agsume shd léading role in
Structures, Materials, and. Safety Division developing and providing the basic technical informa- ~
< i@- . Yion for updating safety standards, particularly in the
. .Sponsor: Occupational Safety and.,HeaI!h area of concrete construction, trenchmg,
a . Admmrs!ranon excavation. CBT will participate in subcommmee
- ) - : activities and' contribute 10 updating standards in areas
- where new research information is available or where
studies are currently underway. Reports will be
\ : prepared on:critiques of specific standards. CBT is also
-~ . working directly with the Occupational Safety and . .
Health Administratjon, the, American Federaticy of
. Labor-Congress of Industrial Organizations (Building
- ) . and Construction Trades Department), Associated
; : ' Generel Contractors. and others on matters dealing with
o : this problem. . - o

‘

£

. o la

SLIP RESISTANCE , + The nearly 10,000 deaths and t l/2 million , A7
drsabhng injuries"caused by slips and falls in American )

Sanford C. Adler -301-921-3852 - homes each year (as reported by the National

Technical Evaluation and Appllcanon . Commlsslon on Product Safety) point up the need for

‘e Division’ - - ‘ |mprovemqnts in slip-resistance measurements. Work .

- . -

. R began on these improvements last year, when the
Sponsor:  National Bureau of Standards '  Center developed the NBS-Brungraber portable sllp - e
v - ‘ tester. The tester provides highly repeatable and: .
. . accurate results; is usable under wet or dry, laboratory
or field conditions; accepts sensor materials” €« -
representative of bare or shod fzet; and can be easily
" and reliably calib¥ated. The tester has been
- . incorporated in a draft American Society for Testing ..

: - ©_  Materials standard fo* slip-resistance of bathtub and ’
*showensurfaces.  * . .. —
‘ -, This year, the research has three goals: to

o . ) establish asstandardized, quantitative test procedure;, to
establish a data base for flooring and shoe sole materials
n . to. recommend accéptable, quantitative levels of slip-
. resistance; and to study the mechanisth of slips and - =
, : falls.® :

e STAIR SAFETY ) o The goal of the stair safety project is to reduce 0t
. ‘the frequency and severity of stair accidents, These

; . John C. Archea -301 921 -3595 " accidents cost the U.S. public.gver a billion dollars ,
S Sane ~—-~Teehnical Evaluation and.Applrca!lon annually ' medical costsealonef‘l(ey objectives are to - *&
-« ¥ . Dwision S ains . substantiate stalr' safety requireménts and to provide . ’

. L . o and deliver stair safety information for use by LA
:Sponsor:  National Bureau of Standards researchers building code officials, model building code

—— - %_' 69 = -
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DEMONSTRATION

i

SECURITY SYSTEMS

Thomas W .Reichard -301 -921 -3475

Structures, Materials, and Safety Division

.

Sponsor.

~

il

on AND ,wmnmy SECURITY

Jo}m S -Stroxic‘ 301 -921-‘3595. —
Techmcal "_Evaluduan “and. Applxcauon

-
D . - -
L« -

" National Bureau of Standards

y demonstratlon is: ;ecordmg.the,actual performance o£
1dow.*comj sure:
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organizations, government agencies with building regula-
tory functions. architects, other building designers, and
building managers. This vear thesproject will pubhsh the,
reports Stair Safety Performance Requxremen/ fs for ..
Retrofitting Buildings, and Stair Safety Performance
Requirements for New Construction . A stair safety design
guide for architects and a technology transfer system
also will be developed.

v

>

This project is to provide performance criteria’
and test methods for evaluating the resistance of
residential and light commercial door and window
assemblies to forced entry. In the past, project staffers
have instrumented typical doors, windows, and burglary
tools, so that the actual fbrces imposed during a break-
in could be measured. Technical data then were used in
developing criteria and test methogls. Proposed criteria
for swinging door assrmﬁ]res were delivered to the’
Bureau’s Law Enforcement Standards Laboratory
(LESL).and then submitted by LESL to the Law

. Enforcement Assistance Administration for N

promuligation as a voluntary standard (NILECJ-STD-,
0306.00). LESL also publfshed.a user-oriented
bi'ochure Home Security Starts at Your Door, a free,
illus t;older covering doors, locks;, fram&s and

" hingeS. Moreover, the technical and trade. press have

also published information regarding the door security
standards. Proposed standards developed by thé Center
for windows and sliding glass doors also have beer *. .,
delivered to LESL and are being circulated for.
comment in botheprivate and public sectors. The.
swinging door standard has‘been wndely dissetamated ~
and ha$ encouraged the upgradmg of doors and locks
by industry. The standard’s:minimum requirements have
been incorporated-in a modeltcode (the Uniform -
Building Code) and the standard’s test-methods'Have
been adopted by the American Society for T&snng and-
Materials. .

-~
¥

In an- earher pro_]ect the Center developed door
and window security- standards forwtﬁe Departméiit of.

*~ Justice. In- thw.gro;gct, the,standards are being fi eld

tested in:three public housmg sites. The field-test- %
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"ELECTRICAL DISTRIBUTION
SYSTEMS

Adolfs A,.Camacho -301 -921-3293

Building Enyironment Division

Sponsor:

-

National Bureau of Standards

' recommendations for changes in model building codes
~ and .the Department of Housing and Urban ) .,
. Development’s Minimum Property Standards. - . -
: . - . RE _ 3 )
—~ ) . : .;} .
: . This pro;ect will xdenufy the performance- i

oriented needs of electrical service systems in buildings. F

Its first step will be 2 state-of-the- art survey and review e
of eéxisting codes such asthe Natiofial Electric Gode "\
(NEC), standards such as those of the American - g
National Standards Institute, and fire safety require—

ments such as those of the National Fire Protection

Association (NFPA). The study will also identify tech-

* nology gaps to improve performance from the. butldmg

service entrance to point ofuse, with respect to fire .
* safety, shock prevention, and efficient distribution of

energy. The findings of the study will contribute to

NFPA 70 and NEC standards. .
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' ENERGY CONSERVATION IN MOBILE
HOMES .

Bradley A . Peavy -301-921-3503
Building Environment Division

A
Sponsor:  National Bureau of Standards

o~

F
{

. T «
M L ]

~ o
PARTICIPATION-IN THE AMERICAN
NATIONAL STANDARDS INSTITUTE
COMMITEE A119, “ MOBILE HOMES
AND‘RECREATION VEHICLES”

James H.Piele{l -301 -921 -3447
Office of Building Standards and Codes

[

Services . .
'
. - l. % .
.Sponsor: -Department of Housing and

Urban Development
[\

WIND FORCES-ON MOBILE HOMES
AND ANCHOR SYSTEMS

i

Richard D . Marshall -301-92F5-3425
™ Structures, Materials and Safety Division

Y
‘

- Sponsor: Departi'wient of Housing and

- - -

Urban -Development

- versus actual energy use will be compared under

standards development deliberations; formulating ballo

- forces and the response of a mobile home to these

~ . surface pressures, lift and drag forces, and racking
. deformations. Corresponding measurements of the mean

‘describes the experimental setup, the experimental . ~
_techniques used, the test results and -results-of the data.

This project includes the instrumentation and
study of the thermal performance of a new furnished ~
mobile home, built to the Americar‘l&Nation_a_l_,Stand\ards
Institute A119.1-1975, Mobile Homes Standards (with .
foam insulation in the walls and under the floor). The . on
outcome of the work will bezmethods of factory testing '
mobile homes to determine air infiltration rates and to
identify areas of excess air leakage. Also, predicted

simulated weather conditions to develop energy budget
figures for mobile homes. Moisture condensation
problems in the mobile home envelope also will be
studied. Emphasis will be placed on developing criteria
for the installation of water vapor barriers and for
ventilation control equipment.

As part of its roJe in transmitting the results of its
mobile home research, the Center takes an active part
in the American NationaFStandards Institute (ANSI)
Committee A119, “Maqbile Homes and Recreation
VMehicles.” There are presently on-going Institute for
Applied Technology mobile home research projects in
the*areas of fire safety, wind résisiance, thermal perfor-
mance, and performance evaluation. CBT work in
energy conservation can have a direct economic impact
on mobife home consumers as well as impacting a
national problem. Work in these®2reas needs t% be
rapidly incorporated into mobile home standards. The
project’s overall goal is being met by attendance at
meetings of the ANSI Correlating Committee, the
Mobile Home Sectional, Committees and the Mobile -
Home Installation Sectiona! Committee; coordinating
the National Bureau of Standards staff input to the %

responses; and supporting the Federal Mobile Home
Standard. s

ae

This project involves full-scalerstudies:of wind &

forces. A 3.7 by 18.3m (12 by 60 ft).unit will be fully
instrumented to measure internal pressures, external

and fluctuating components of the_ oncoming wind also -
will be measured. Finally, the data will be reduced- to
dimensionless coefficients and applied.to appropriate -
reference. wind speeds to obtain design 10ads in terms. of.
equivalent static loads.  — E ’

7. A final report will be prepared which;fully

analysis. Finally, recémmendatidns will be developed for -~
the next revision of thosé sections of the Department of
H_ousihg:'and Urban Development’s Federal:Mobile. - .
Home Construction-and Safety Standards-dealipg with!
windloads. s : BN

. ‘ -
* . -

+

66y T e




4

Codes and Standards

-

74




(4

"

’

BUILDING STANDARDS
DEVELOPMENT B

James H . Pielert -301 -921 -3447
Office of Building Standards and Codes
Services .

Sponsor:  National Bureau of Standards
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- BUILDING CODES SERVICES AND
IMPROVEMENT " -

.
N

James‘M Hicks -301-921 -3146
Office of Building’ Standards and Codes _
Serwces .-
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_unified building standards and codes system because of

" improve their 1mpact on the standards development

. termrnology, and format for rewriting building

- ' A
Sponsor:  National Bureau-of Standards?

}

P
o,

P

Itis 1mportant for the Center to encourage a

the added economic burden on biilders, regulatorsand
consumers caused by a fragmented regulatory system.
The technical content of national building reguiatlons
also needs to be harmonized with international
regulations. The pgfformance concept is an important
vehicle for accomph*gng this goal. . -

The project’s primary objective is to transfer the
results of résearch programs into the building
community as well as to identify research areas where
CBT could effectively work. A secretariat has been
provided to CBT’s present unit within the Bureau, the . _
Institute for Applied Technology (I1AT)/Building
Standards Council (BSC). Thisscovers scheduling of
meetings, preparationcbf agenda and the developm'ent of '

, special repdrts Objectives of the IAT/BSC are to
developtpolicy on building standards.issues and to
coordinate standards activities which overlap various
IAT units. High-priority building standards activities
funded under sep&ate projects will be monitored to

»

- process. These include: thegAmerrcan National
Standards Institute (ANSI)§A58 “Deslgn Loads in
*Buildings;” ANSI A41 “Masonry, Foundations and™ / -
Excavatlons” (formerly ANSI A56); the American el
Society, of Heating, Refngeratmg and Arr-Cohdmonmg -
Engmeers (ASHRAE) 100 “Energy Conservatron ...
ExrstrngrBurldmgs," ANSI A40“Nanona!/Plumblng ‘
Code;” ASHRAE 90-75 “Energy Congervation-in New .
Buildings?” Solar Energy Standards American Society .
for Testing and Matérigls C16 ‘ghermal Insulation;” |
Secretariat for Burldlngfsafety ~ommunications |y
Standards; ANSI AIO ““Safety-in Censtruction;” and o
ANSI A119 “Mobrle Homes.” Each of these standards ..
activities is related to ongoing fésearch-in CBT . v
CBT is also represented at the. Internatiomal - .
Standards Organization Divisional Council for Building

. /and Con u;tron, which has resppaded to a United
-, . Nations request for techmcally ‘cohergnt international

standards. Thls response includes as plan to develop
_international standards _describing'methodology, | I

“regulationsiin n_perfosmance terms. - .

. . . - ’
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« The CBT bu1ld1ng, research can reach code and . - i
regulatory agencies with a minimum of delay by . - D #
working through estabhshed groups such as the model )

- codes, ‘the National Conference’ of States on“Building .-
Codes and Standards, the Amerrcan Major City Byilding *

ficials, the C0uncrl of American. Building Officials,, =~ - = %

- .etc. This wrli be accomphshed by-the distribition of-pub-- - I f
lrcatlons and’representatxon ‘at important. meetlngs, AT TS
2

A
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; participation on advnsory committees of various model . R

jcode groups, maintenance of a building code file on
LA ' ~ .+ current regulations, and other activities for advancing
the trend toward greater uniformity between building )
. . » codes. The model code. change ,heanngs and annual ¢ ES
’ -~ meetings represent unique opportunities for the . ~ :
. _ dissemination of CBT research. Prior to these meetings,
- * the proposed code changes will be reviewed for
relevance to on-going National Bureau of Standards
. . research. Where appropriate, ~technical lnput Wl" be ,
s ' ‘ - provided through written testimo 1; or through
' - attendance at the hcanngssby CB stgff

®
L

NATIONAL CONFERENCE OF STATES i The bulldlnpregulatory system’, mcreasmgly a
ON BUILDING CODES AND ~ State function, represents the public interest in the
7 STANDARDS ~ design, construction, and operation of the built environ-
ment. The National Conférence of States on Building -
es H . Pielert -301 921 23146 - Codes and Standards (NCSBCS) is a means by which . )
Office of ButIdmg‘%’odes and Srandards the Center’s research can reach the regulatory agencies v
Servzces ’3% with little delay. NCSBCS is a vehicle for.helping the
N . ¥ ' Center identify building research*ficeds because State
regulatory agencies are in direct daily-contact with
building users and constructors. This is ‘an effective e .
- means for cooperative participation of all levels of
government in reaching deéisions regarding supportive!
. ‘ technical assistance, research, and finance. -
-0 \ This year, the Center is providing NCSBCS with
’ ’ continuingrtechnical assistance; providing a semor °
v " - , technical advisor to its.Board of Directors; providing
“technical support to participating orgamzatlons of
° ~ NCSBCS; and provndmg liaison between the States, the
<L codes and standards.generating orgamzatlons and the -
> s : ¢ Federal Goyernment. The Center also s giving dlrect
‘ ’ . techmcal input to NCSBCS standing committees.’

- - ’( . N - d
ﬂ"“ ¢ ~ EM« §< e

- - ‘ & v Tl
a RESEARCH CONFERENCE ON THE " This dnnual conference is intended.to ‘inform and -© ‘& - E
BUILDING REGULATORY PROCESS " assist declsxon-makerg in the regulatory area by ’ '
%w - B _~  reporting on “bunldmg regulatory developments-that . -
T e’ Patrick W Cooke -301. ‘921 -3361 advance or retard technological.change. Why is this )
: Offl’g of ‘Building Codes and Standards . . necessary? Because regulatory-policy is 166 often’ made
Setvices .- : \( - and enforced without the’ beriefit of. objectlve e
- . . . knowledge of the impacts of those policies-on the =~
< . 356"50'-' National Bureau of Standards ° bulldmg community and- yvhether those- policies are- :
£ L e = achieving the desired: effect; Last.year, a, ‘Center-for:..
e e - Y . ’ . Building Technologleahonal Conference-of- States on .
: . ‘ oo * “~Building’ éﬁdes and Standards“Joint’ Conference o,
A g Research: and Innovationin  the- Buxldmg fRegulatory
.~ . Piocess was heldedence, Rhodé” lsland, )
- b el , . Proceedmgs of the sessions, mcludmg the 26 papers
. A ot . - “presented; are: beingupubhshed A Directory of Current

-

-

- /Sponsor.: " National Bureau of Standards
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Re.fearch on the. Bulldmg Regulalory ‘Process also w:u be ;
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COMPILATION OF THE LABORATORY
-EVALUATION AND ACCREDITATIO%‘%‘

PROGRAM

Patrick W .Cooke -301 -921 -3361

Office of Building Standards and Codes .

Services .

*

Sponsor. National Bureau of Standards
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COORDINATED ME -DIMENSIONS |,
FOR BUILDING A . '

(,

Ward V . Buzzell -301«921 3146

Off' ice of BuzIdmg Codes -and Standards

W‘vﬁ'ﬂ'

+

&

¥

- obtained-the consulting services of the Assistant .

’

pubﬁshed‘, as will the proceedings of a workshop on
Innovations in Building Regulatory Agency Mapagement
and Procedures held in Santa Fe, New Mexico.
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. "It is not enough for the construction industry to s
evaluate aiid approve its buildings and the materials ) * oA

used -in them. Steps must also be taken to certify the.
laboratories where building research is uhdertaken. .
Thus, for the National Conference of States on Building
Codes and Standards (NCSBCS), the Center beg'an a
Laboratory Evaluation and Accreditation Program
(LEAP) to develop criteria to detetmine the capabilities

of laboratories to perform engineering analysis, testing,

and inspection.

The work uncovered a technical basis for the .
evaluatlon of laboratories that certify manufactured
buildings; mobile homes, and building components. To
date, the project resiulted in the creation of two
voluptary consensus standards generating committees .
(the American Society For Testing Materigls E-32, %
“Criteria for Evaluating Agencies Concerned ‘with .
System Analysis Testing and/or:€ompliance Assurance .

’,

of Manufactured Buildings” and E-36, ““Criteria- for thex ..
Evaluation of Testing and/or Inspection Agencies,”) to =3

further process the LEAP document&gnto final stand-

ards for'national-use. Further, a joint cooperative effort )
was undertaken in Massachusetts to demonstrate the ¢
impact of such a program on the building regulatory

_.processes of the Nation. The LEAP- final document. to

" be developed this yefr will regulatory agepcies,. . .
manufacturers, and users of bulldmgs and building -
produc§ _ >
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This prolect provides research and teohnlcal

studies as.a basis for assisting-all segments of the . s
bulldlng communuy (mcludmg governmental agencles) - . m
4in the development of-an acceptable ndtional® program-- - - %
of me;?catlon and dlmenS|onal coordination. The ST
. proje produced NBS Technical Note 915, Merrication - .5

Probleins in the Construcnan Codes and Slandards Sector
and a select blbhography on the subject. The Center |
accepted the role: of ‘secretariat. for two sectors -of the
Constructlon'lndustrles Coordmatmg Comnmittee of the :
Anmerican - ‘National Meétric Councll and:provided halson
with' the lnternatlonal"Standards Orgamzatlon and with' -
many industrialized<nations. Late in the year'the Center

.:Secretary for Housmngesearch AUstrahan Department..

of- Envn’onment Housmg and® Commumty»,Development.,
Whllg this prOJecE > |s targeted to beneﬁt the .

bm]dlng commumty as
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- T R - will'be those organizations and governmental agencies
: ‘-“E’gm - involved in either the promulgation or the .
-y . administration of biilding standards and codes.
i”ﬂ%g :, f e T £ . However, much of the research results will be used by
: A ’ the design and engineering members of the commixnity, )
( LET - N b S . b ) : bot}}) those who are concerned with the desrgn and <1 .
L _planning of products/materialt and assemblies and those '
: v C concerned with total structures ) .
L i P o 4 ) ’ ‘ .-
“. L LT ! o ‘ }
' NATIONAL INSTITUTE OF BUILDING *  The National Institute of Building Sciences ’ ,
o . SCIENCES: TECHNICAL SUPPORT (NIBS)swas established by Public Law 93-383. The —— " «
WS - e, Center’s role is to provide technical services and -
James ?E Gross™-301 5921 -3447 - technical studies to the Board of Directors of NIBS to
Office of Bmldmg Standards and Code assist them in organizing NIBS to develop, promulgate,
) Seryices d - and maintain nationally recognized performance
. criteria, standards, and other technical provisions.
- Sgonsor. National Bureau of Stﬁdards“" Studies will be conducted in the areas of: frequency and _
- ) s : . ’ area of existing building standards in building .
' S . ' : regulation, existing usage of performar‘ standards and
- . ’ criteria in bulldrng regulation and procurement, L
I . . ) /identification’ “of technical issues and problem areas - T -
- . . - .- - * . related to development of‘performance standards and .
) ) e Sww - e ctiteriagand technical studies on preferred format of
o ‘ - performance standards and criteria. - . -
ﬂ' ’ ‘-. ¢ A - o= ’ .
R MODEL:DOCUMENTATION FOR - - . - & Considerable lmpetus was given to the develop-
o . ENERGY STANDARDS ’ ment 3f &nergy. Conservation standards by the passage of
. . ) the Building Energy Conservation Standards Act of
: Parrick W . Cooke. -301-921-3361 Te 1975, providing for developntent of component perfot-
N Office of Building Standards and Codes » mance standatds as well as building performance stad- .
e T Serwces .. e — ards. Fhis project will focus on the prehmrnary’develog__
) ) h e : " ment of model documents formats, and administrative ,
" Sponsor:. Energy Research and approaches fo building energy consérvation. The devel- R
it ©° 7 Developnient Administration, opment of such a system' will consider and be based in ’ .-
- - . . o . . part on existing regulatory programs and evaluation or e
LN s h oo . _ approval systems.. e L T SR ';
. P . - . - — . . ‘ . - .
- PERFORMANCE STANDA'RDS-FOR - Undet this pro,ec?“* the Cente\r for, Building .
SPEGIAL AND INNOVATIVE - Te hnology is prepar& a document‘on performance -
CDNSTRUCTlON R i cléerla and: methods of evaluatron =~ to be.us¥d-by the s

N “  Department’ of Houslng and' Urban DeveTopment tin
: Thomas K Faz:ron* -301 -921 '323 1. - their mortagage\msura‘ﬁe program. In. effect these new .,
. Off ice. of Housmg ‘and Bu:ldmg Technology

-
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,rmum Property
i
of{construct:on

Sponsor' Departmertt af Housmg and |
Urbanﬁyelopment
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A RISK- ANALYSIS APPROACH TO

. BUILDING SAFETY ' -

Robert J. Kapsch -301-921 -3447
Office of Building Standards and Codes
Services ) }

’

Sponsor:+ National Bureau-of Standards
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The network of building regulations, standards,
and codes provides a certain level of safety for makers
and users of buildings. However, there is little under-
standing of people’s attitudes toward different types of .
building related risks, and there is no uniform set of in-
formation on costs and safety losses that can be used to
assess Sulldmg regulations. In effect thls situation could
simply-raise building costs without i improving safety.

- This project consists ‘of four major.steps. The first
step is to extensively review the behavioral and
economic litergture to identify information, theory, and

~studies concerning attntudes toward building-related - -
rlsks and human response to risk. The second step is to
collect and identify source data on safety losses and
costs. The third step is to compare the economic and
behavioral studies in step one apd the ipformation-  +
compiled in step two'to identify problem areas and
further research needs. Fhe final step is to formulate a

',workablsapproach to decision-making that will relate

levels of Yisk to performance-based safety criteria. This
tool also 'will .be used to assess present and proposed
bpilding regulations:
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" HOUSING TECHNOLOGY-

* ", Thomas K . Faison -301 -921 -3231
. Office of Housing and _Building Technology
L3
Sponsors: 4
beparunent of H?)usmg and
Urban Developnient
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FEDERAL BUILDING TECHNOLOGY

Harry E Thompson 301 -921 3233 :
Office of Housing and'BmIdmg Technology

. ] .
Sponsor: Na@cal Bureau of Standards
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“osg HOME IMPROVEMENT TECHNGLOGY

. . v
Harvey W .Berger -30i -921 -3281 *##

7 e Office of Housing and Building Technology
'\ .
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Sponsor:  Depaririient of Housing and™
Urban Development 55 ~
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This project is an open-ended source of technical
assistance to provide ans to problems related to
solving the Nation’s housing needs. Last year, for
example. the Center for Building Technology sponsored _
a solar energy roundtable to ‘bring consumer- orlented
magazm%edttors ogether with Federal techmcal po‘hcy

* makers t§ discussisolar deménstratior programs “The
Center also helped the Department of Housing and
Urbar Development (HUD) in program development

“through project proposal generation -and analysis of
program opportunities and coordinated semiannual

» . projeet reviews for HUD leng-range research. The
% Center also participated in the generation of plans for

the Solar Heating and Cooling (Residential and
Commercial) National Program? Techfical support on
these and other like prajects will continue this year. The
results of the research will be available in Center and eyt

“HUD doctiments as well as professivnal papers.
e . . N

This project is designed to promote building
research within the Federal agencies, to coordinate
Federal activity in building research, ‘and to provide
" technology to support Federal building. These
objectives are met by sponsoring monthly workshops on
bulldmg technology for Federal representatives, partici-
patmg in the Federal Construction Courncil meetings,
dlssemmatmg research results and reports, maintajning

+ liaison with other Federal agencies, developing new
techrﬁﬁues for use by other agencies, participating in
committees, semmars, and workshops, and mamtammg
a Federal building criteria reférence service. In"addition,
a Federal Building Research Panel will be established
this year to study the'research needs of the Federal
burldmg community.> . ‘

9

- ThlS project will mvestlgate the rble of technology

¢ inconserving the Nation’s exnstmg housing stock
mthrough the improvement and encouragement of repair,
“replacéient, and renbvation. ‘The project will-begin
with_an-assessment of-thé’state-of-thd?rt in reiidvation,
espec;allyr;those techniques which frave promise but
which arefnot now being used. A further study. of —~
“technologlcal gaps will identify targets of opportunity as -
well as likely areas of mnovatlon €oncurrent, with this
research will be a lookat constraints- to ), technology,
S e
, such as™ bulldmg codes or high investment*ihd"retooling
costs '
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INTERNATIONAL BU!LDING\
RESEARCH - | -

Noel J .Raufaste -301-921-3106
Centerggor. Building Technology

, Headquarters ' N i
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_PROGRAM EVALUATION AND
PLANNING

Noel J . Raufaste -301 -921 -3106
. Cenier for Building Teclznology
. Headquarters

L
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- Sponsor: National Bureau of Standards
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BUILDING TECHNOLOGY
INFORMATION .

Noel .. Raufiste 301 -921 -3106
Center for Building’ Technology
- Headquarlers -¥

Sponsor:  National Bureau of Standards™ °
- . Co . S
C Al :
’ .
A 4 4

" and Egypt and has served,on numerous international

. and visual arts. Overall, these tasks assist CBT in

~ project is aimed at effective' delivery of tha.t bmduct . 3@

. meetings and.conve,ntrons of bu:ldmé orgamzatrons Al
* this.permits.a: ~two way mformatron ow‘ feedb&ck

. & . %.
This project is a forum for researchers from CBT :

and foreign research organizations to exchange informa-

tion and coordinate their fesearch activities. The pro;ect

responds to foreign requests for technical information

on burldrng technology, supports complementary . ,
bulldmg research ag;vrtre’s provides a mechanism to*
exchang echmcal staff, provides a-mean§ to~""

partici ? international tonferentes as mempbers in
mternatlonal organizations, and proVrdes techikcal . -
assrstanc; to developtqg,eountrres In the recent past, - . ‘.
CBT has conducted international programs with Brazil,

Jamaica; Canada, France, Japan; Philippines, Engtand,

panels (such as the International Council for Building
Research Studies and Documentation, International
Orgamzatlon for Standarﬂs. the Internatronal Union of
Testing and Research Laboratogjes for Materials and
Structures, and the International Institute of

Refrigeration). "This year such work will be expanded to
cover‘cooperative research with Pofand, Israel, and .. ~
Spain, among other nations. The Center,also publishes ° -
an anpual report on its intel"-nation?l activities. ,
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This project supports the evolution, présentation,
and documentation of the Nationél Bureau of Standards kS
bq,xldmg science and technology program. Among other
things, the project is"the focus of activity for coordinat-

ing the preparation of the CBT zyear research plan.
The project aims to develop #hd updaté the impact of " . .

CBT research projectsP¥ully develop CBT’s . - -
¥communicatigns with the building commitnity; increase < .
participation with other National Bureau of Standards -

units concerned with bulldmgs develop the e
. Congressional budget narrative and the su‘bcagegory

document; and publish guldes for preparing manuscnpts

G
reaching its institutional goals of a better built environ-
ment- ) .
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Information is.the Center’s ultimatg. product Thls

through sklllful disseminasion. techniques and an unders
standmg,of the information needed by the burldlng
commumt}m To. thls end, the Center has established a . .
multrdlmens\ronal mformatron program ‘It broadcasts’ ’
‘research findings, accommodates Specrf' c inquiries, and
mteracts with the building community: thiough liaison “« ‘e
attivities with building groﬁps, ‘hosts tours and-- . e
conferences at the Bureau, and parthlpates at'select .

f - . e B
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\ -
Aassists the information program in meetlng the needs of
the building community's research, policy-rhaking, appli-
cation, and consummg sedtors. Recent productlons were
threé companion reports, Center for Building
Technology: A Perspective, which presents an overview
of the Center’s status and prospects; Building
Technology Project Summaries, which summarizes the

. Center’s research activities during 19757 and Bmldmg
Technology Publicalions, a cumulative listing of
all the Center's pu%hcattons overthe decade;
brochures on select Center building research activities,
and a draft report scheduled for printing in the
Spnng of 1978, Hxstory of Building Research at the
National Bureau of Stgndards, 1968 - 1974 .
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COOPERATIVE TRAINING’ PROGRAM This project 1s a cooperative one between the
WITH BRAZIL o Center“nd the Institute for Research Technology °

o . (Instituto de Pesquisas Tecnologicas, IPT), Brazil. It- .
Thomas K . Faison <301-921-3231 _providgs for IPT trainees to work on ongbing Cener -
Officé of Hoiising and Building Technology  “studies. A recent trainee worked on, among other &g,
’ ‘things, performance criteria for windows, which will 3"1%
_ become the basis for similar Brazilian Standards. ’[hls
" year’s three trainees will work i ,In the aréas of plumbing,
#&lectrical research, and materials durability. Center
staffers also helped form a team of: “secialists within
!lPT to address the -total performance of quldmgs.

-

Sponsor: Agency, for;lmernational, >
- Developmenit through State of .
Sag Paulo, Braztl
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TECHNIGKL 'AND SClENTIFfC K e, . ,;
SUPPORT-TO THE TRI- SERVICES -
,COMM}TTEE o L e . of the Department of Defen

' * and developmeni :

A Harry E; Thom@on -301 -92(‘-323 I =
L $0ﬁ' ce of I-Iousmg and Butldmg. Technology
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__. . THE DEPARTMENT OF HOUSING AND
URBAN DEVELQPMENT LONG: RANGE
RESEARCH: .
A -

s

Harvey W . Berger -301 -921 -3281
Office of Housing and Building Technology

»

Sponsor: Department of Housmg and

Urban Developmenl
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THE DEPAiIIMI-;NT OF HOUSING AND
URBAN DEVELOPMENT QUICK -
RESPONSE STUDIES

. Harvey W.‘Bérger -301-921 -3281
L Office of Housing and Building Technology
.oe .

Sponsor:  Department of Housing and
- - Urban Development
. Pl
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The United States has a tontinuing need for
adequate, safe and durable housing at reasonable costs.
To respond to this need, Cbngress by legislation,
assigns tp the Depagtment of Housmg and Urban
Development (HUD) certain regulatory and
admlvnxstrauve functions in the housing field which
require the application of housing technology and
research capability. Since HUD has no laboratory

" facilities and its in-hodse technology based research
capability is limited, they have wrned to the Center for
technical assistance-and reseafch support. The specnﬁc
proje€ts funded this year are summarized elsewhere in
this report. o

~—

~

{

The Department of Housing and Urban
Development (HUD) frequently receives inquiries or
requests for information regarding problems in the
building technology area. Many of these requests or -
problems require technical analysis or mvesugau-on
This project is designed to provide HUD wit}) the
capability of quickly brifiging the Center’s expertise m
‘the building tecknology area to bear on these problems.
Specific.tasks may encompass such studies as
conductmg a fire test on a quesuonabLe material or °
assembly, a racking test on a panel wall, testing for
arsenic leachmg from presetvative treated plywood,
makmg air quality tests in homes where asbestos - )
materials have been used, evaluating a‘component for
durability, measuring the cdpability of an in situ brick
testing device, writing a state-of-the-art reporton
“plumbing trees, or develop criteria for hallway width.
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